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@ A compound of the formula : 
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^ wherein is aryl which may be substituted with substituent(s) selected from the group consisting of lower alkyi, 
^ halogen, lower alkoxy, lower alkyithio, lower alkylsulfinyl, lower alkylsulfonyl, hydroxy, lower aikylsulfonyloxy. 
00 nitro amino, lower alkylamino. acylamino and lower alkyl(acyl)amino; or a heterocyclic group: 
^ R2 is hydrogen: methyl substituted with amino, lower alkylamino. halogen or acyloxy; acyl: acylamino: cyano: 
haloqen; lower alkyithio: lower alkylsulfinyl: or a heterocyclic group; and .... 
R3 is aryl substituted with lower alkyl. lower alkyithio. lower alkylsulfinyl. halogen, amino, lower alkylamino. 
^ acylamino. lower alkyl(acyl)amino, lower alkoxy. cyano. hydroxy or acyl; or a heterocyclic group which may be 
LU substituted with lower alkyithio. lower alkylsulfinyl or lower alkylsulfonyl; 

with certain provisions, pharmaceutically acceptable salts thereof, processes for their preparation and phar- 
maceutical compositions comprising them as an active ingredient. 
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PYRAZOLE DERIVATIVES, PROCESSES FOR PREPARATION THEREOF AND PHARMACEUTICAL COM- 
POSITION COMPRISING THE SAME 



The present invention relates to new pyrazole derivatives and pharmaceutically acceptable salts thereof. 
More particularly, it relates to new pyrazole derivatives and pharmaceutically acceptable salts thereof 
which have antiinflammatory, analgesic and antithrombotic activities, to processes for preparation thereof, to 
a pharmaceutical composition comprising the same, and to methods of using the same therapeutically in 

5 the treatment and/or prevention of inflammatory conditions, various pains.collagen diseases, autoimmune 
diseases, various immunity diseases and thrombosis in human beings or animals, and more particularly to 
methods for the treatment and/or prevention of Inflammation and pain In joint and muscle [e.g. rheumatoid 
arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis, etc.], Inflammatory skin condition [e.g. sun- 
burn, eczema, etc.]. Inflammatory eye condition [e.g. conjunctivitis, etc.], lung disorder in which inflamma- 

10 tlon is involved [e.g. asthma, bronchitis, pigeon fancier's disease, farmer's lung, etc.], condition of the 
gastrointestinal tract associated with Inflammation [e.g. aphthous ulcer, Chrohn's disease, atropic gastritis, 
gastritis varlaloforme, ulcerative colitis, coeliac disease, regional ileitis, irritable bowel syndrome, etc.], 
gingivitis, inflammation. pain and tumescence after operation or Injury, pyresis, pain and other conditions 
associated with inflammation, particularly those In which lipoxygenase and cyciooxygenase products are a 

75 factor, systemic lupus erythematosus, scleroderma, polymyositis, periarteritis nodosa, rheumatic fever, 
Sjogren's syndrome, Behcet disease, thyroiditis, type I diabetes, nephrotic syndrome, aplastic anemia, 
myasthenia gravis, uveitis contact dermatitis, psoriasis. Kawasaki disease, sarcoidosis, Hodgkin*s disease, 
and the like. Additionally, the object compound is expected to be useful as therapeutical and/or preventive 
agents for cardiovascular or cerebrovascular diseases, the diseases caused by hyperglycemia and hyper- 

20 iipemia. 

One object of this Invention Is to provide new and useful pyrazole derivatives and pharmaceutically 
acceptable salts thereof which possess antiinflammatory, analgesic and antithrombotic activities. 

Another object of this invention is to provide processes for the preparation of said pyrazole derivatives 
and salts thereof. 

25 A further object of this invention is to provide a pharmaceutical composition comprising, as an active 

ingredient, said pyrazole derivatives and pharmaceutically acceptable salts thereof. 

Still further object of this invention Is to provide a therapeutical method for the treatment and/or 

prevention of inflammatory conditions, various pains, and the other diseases mentioned above, using said 

pyrazole derivatives and pharmaceutically acceptable salts thereof. 
30 Some pyrazole derivatives having antiinflammatory and analgesic activities have been known as 

described, for example. In Canadian Patent 1 130 808. and EP Patent publication Nos. 272 704 and 293 

220. 

The object pyrazole derivatives of this Invention are new and can be represented by the following 
general fomiula [I]. 

35 



40 




wherein Is aryl which may be substituted with substituent(s) selected from the group consisting of lower 
45 alkyi, halogen, lower alkoxy, lower alkylthlo. lower alkylsulfinyl, lower alkylsulfonyl. hydroxy, lower alkylsul- 
fonyloxy. nitro. amino, lower aikylamino. acylamino and lower alkyl(acyl)amino; 
or a heterocyclic group: 

R2 is hydrogen; methyl substituted with amino, lower aikylamino, halogen or acyloxy; acyl; acylamino; 
cyano; halogen; lower alkylthlo; lower alkylsulfinyl; 
50 or a heterocyclic group; and 

is aryl substituted with lower alkyl. lower alkylthio, lower alkylsulfinyl, halogen, amino, lower aikylamino, 
acylamino, lower aIkyl(acyl)amlno, lower alkoxy, cyano, hydroxy or acyl; 

or a heterocyclic group which may be substituted with lower alkylthio. lower alkylsulfinyl or lower 
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alkylsulfonyl; 
provided that 

when is carboxy, esterified carboxy or tri(halo)methyl. 

then R3 is aryl substituted with lower alkylthio, lower alkylsulfinyl. amino, lower alkylamino, acylamino. lower 
5 alkyl(acyl)amino, hydroxy or acyl; or a heterocyclic group substituted with lower alkylthio, lower alkylsulfinyl 
or lower alkylsulfonyl; or 

is aryl substituted with substituent(s) selected from the group consisting of lower alkylthio, lower 
alkylsulfinyl. lower alkylsulfonyl. hydroxy, lower alkylsulfonyloxy, nitro. amino, lower alkylamino, acylamino 
and lower alkyl{acyl)amino; or a heterocyclic group; 
10 and pharmaceutically acceptable salts thereof. 

The object compound [1] or its salt can be prepared by the following processes. 
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Process 1 



3 11 n 2 



[Ila] 
or its salt 



R'^-N[H-NH2 [ml 
or its salt 




[lb] 
or its salt 
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Process 5 
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or its salt 
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or its salt 
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wherein R\ and are each as defined above. 

is aryl or a heterocyclic group, each of which is substituted with lower alkylthio, 

Rg is aryl or a heterocyclic group, each of which is substituted with lower alkylsulfinyl or lower alkylsulfonyl, 
5 Rf Is esterifled carboxy, 

Rl is carbamoyl which may be substituted with substituent(s) selected from the group consisting of lower 

alkyl, aryl, cyclo(lower)alkyl and hydroxy; or N-contalnIng heterocyciiccarbonyl; 

R| is carbamoyl which may be substituted with lower alkyl, 

R§ is aminomethyl which may be substituted with lower alkyl, 
10 R* is lower alkyl. 

Ra is aryl which may be substituted with substituent(s) selected from the group consisting of lower alkyl, 
halogen, lower alkoxy, lower alkylthio. lower alkylsulfinyl, lower alkylsulfonyl. hydroxy, lower alkylsul- 
fonyloxy. nitro. lower alkylamino, acylamino and lower alkyl(acyl)amino; or a heterocyclic group: 
Rb is aryl substituted with lower alkylthio. 
75 Rc is aryl substituted with lower alkylsulfinyl or lower alkylsulfonyl, 
Rj Is aryl substituted with nitro. 
Re is aryl substituted with amino. 

Rf is aryl which may be substituted with substituent(s) selected from the group consisting of lower alkyl, 
halogen, lower alkoxy, lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, lower alkylsulfonyloxy, nitro, 
20 acylamino and lower alkyl(acyl)amino; 
or a heterocyclic group, 
R| is acylamino, 

Rg is aryl substituted with amino or acylamino. 

Rj is aryl substituted with lower alkylamino or lower alkyl(acyl)amino. 
25 Rc is aryl substituted with amino. 

Rl is aryl substituted with acylamino, 

Ri is aryl substituted with amino, 

Rj is aryl substituted with acylamino, 

R| Is aryl substituted with amino or acylamino, 
30 Rf is aryl substituted with lower alkylamino or lower alkyl (acyl)amino, 

Rl is aryl substituted with acylamino or lower alkyI(acyl)amino. 

RJ is aryl substituted with amino or lower alkylamino. 

R| is aryl substituted with acylamino or lower alkyl(acyi)amino, 

Rh is aryl substituted with amino or lower alkylamino, 
35 X is halogen, and 

R^ is lower alkylthio. 

In the above and subsequent description of the present specification, suitable examples of the various 
definitions to be included within the scope of the invention are explained in detail In the following. 

The term "lower" is intended to mean a group having 1 to 6 carbon atom(s), unless otherwise provided. 
40 Suitable "lower alkyl" and lower alkyl moiety in the terms "lower alkylthio", "lower alkylsulfonyl", "lower 
alkyl(acyl)amlno", "lower alkylsulfinyl" and "lower alkylsulfonyloxy" may be a straight or branched one such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl or the like. In which preferable 
one is methyl. 

Suitable "lower alkoxy" may be methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy 
46 and the like, in which preferable one is methoxy. 

Suitable "aryl" may be phenyl, naphthyl. and the like, in which preferable one is phenyl. 
The aryl group for may be substituted with 1 to 5 substituent(s) as mentioned above and the aryl 
group for R3 is substituted with 1 to 5 substituent(s) as stated above, wherein the preferable number of the 
substituent(s) is 1 to 3. 

50 Suitable "heterocyclic group" may include saturated or unsaturated, monocyclic or polycyclic one 
containing at least one hetero atom such as nitrogen atom, oxygen atom or sulfur atom. 

The preferred examples of thus defined "heterocyclic group" may be unsaturated, 3 to 8-membered, 
more preferably 5 or 6-membered heteromonocyclic group containing 1 to 4-nitrogen atom(s), for example, 
pyrrolyl. imidazolyl, pyrazolyl. pyridyl, pyridyl N-oxide. dihydropyrldyl. tetrahydropyridyl, pyrimidyl. 

65 pyrazlnyl. pyrldazlnyl, triazinyl, triazolyl. tetrazinyl, tetrazolyl, etc.; 

saturated. 3 to 8-membered, more preferably 5 or 6-membered heteromonocyclic group containing 1 to 4 

nitrogen atom(s}, for example, pyrrolidinyl, imidazolidinyl, piperidino. piperazinyl, etc.; 

unsaturated, condensed heterocyclic group containing 1 to 5 nitrogen atom(s), for example, indolyl, 

12 
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15 



20 



25 



condensad hattroccllo group coMairtog , to 2 su«ur a»n>(sl aod 1 to 3 nl^ogen aton™(s|. lo, 
s"d"'Ca;ocydic 9,oup- may .ubstmMd w* War a.k„ as exempimad abov.. in »Wch prafarabl. 

-•iLC'?^iZSi.Tr'brs'^r^^^^ ~ - - - 

'''T.ar;l°Xa!^no- and ,owe, a,.„an,lno mo«, ,n «nn ''^^ 'l^'ZZT^^^ 
»,on,«h„. Wuoron,*,., ''I*'"";**;; and -lowarC.vDac,, an,ino- ma, 

r4S^nrThrir-.r^^^^ 

loroethoxycarbonyK etc.], suDsiiiuica u cnh^tituted or unsubstituted ar(lower)alkoxycarbonyl 

'^1 lo«ar alkanoy, may b, .p,m,l, ac«yl. propionyi, butynrl. iaobuwn,!. valan,!. i».ala.yl. Pl»aloyl. 

mole., m m. te™ -heKroovclldcarbony,- ma, b, me same as mose exampimed tp, 

"'''t -So'cyclccarbon,!- m., be N-containing hat.rocypliccarbon,! sucb as p„n,lidin,lcarbcn,^ 
,m«SZle^Xr;;rd:;Lrbon',,, pip„..n„carbon„. N na»,y,p,pa,az,nytea*p„„ or ma ,n 

«^i„r.'^r.?*x=:?xrr,;:s?'s^^^^^^ - - - * 

'""'"^'Z::Z^Z- ma, be me»„«u,«n„. em,^«n,.. pn»,«n„ and »,a .ka, In wWcH 
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40 

the like. 



45 



50 
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75 



35 



40 



salt, an organic base addition salt [e.g. trimethylamine salt, triethylamine salt, etc.] and the like. 
The processes for preparing the object compound [I] are explained In detail in the following. 



5 Process 1 



The compound [la] or its salt and/or the compound [lb] or its salt can be prepared by reacting a 
compound [lla] or its salt with a compound [III] or Its salt. 

[I] compound [lla] and [III] may be the same as those exemplified for the compound 

This reaction is usually carried out in a conventional solvent such as alcohol (e.g. methanol ethanol 
etc.), dioxane, tetrahydrofuran, acetic acid or any other organic solvent which does not adversely influence 
the reaction. ' 



The reaction temperature Is not critical, and ttie reaction is usually carried out under heating. 
Process 2 



The compound [Ic] or its salt and/or the compound [Id] or its salt can be prepared by reactina a 
20 compound [lib] or its salt with a compound [III] or its salt. 

Suitable salts of the compound [lib] and [III] may be the same as those exemplified for the compound 

This reaction can be carried out In substantially the same manner as Process 1 . and therefore the 
reaction mode and reaction condition (e.g. solvent, reaction temperature, etc.) of thfs 'reaction are to be 
25 referred to those as explained in Process 1 . 

Process 3 

30 The compound [le] or its salt and/or the compound [If] or its salt can be prepared by reactinq a 
compound [lie] or its salt with a compound [111] or its salt. 

Suitable salts of the compound [lie] and [III] may be the same as those exemplified for the compound 

This reaction can be carried out in substantially the same manner as Proces s 1 . and therefore the 
reaction mode and reaction condition (e.g. solvent, reaction temperature, etc.) of thfs reaction are to be 
referred to those as explained in Process 1 . 

Process 4 

The compound [Ih] or its salt can be prepared by reacting a compound [Ig] or its salt with an oxidizinq 
agent. ^ 

The suitable oxidizing agent may be hydrogen peroxide. Jones reagent, peracid [e.g. peracetid acid 
perbenzoic acid, m-chloroperbenzoic add. etc.], chromic acid, potassium permanganate, alkali metal 
46 periodate [e.g. sodium periodate, etc.] and the like. 

This reaction is usually carried out in a solvent which does not advaersely influence the reaction such 
as acetic acid, dichloromethane. acetone, ethyl acetate, chtoroform. water, an alcohol [e.g methanol 
ethanol. etc.], a mixture thereof or the like. 

The reaction temperature is not critical, and the reaction is usually carried out under coolinq to 
so warming. ^ 

In this reaction, in case that the compound [Ig] having aryl substituted with lower alkylthio for Ri and/or 
lower aikyltiiio for is used as a starting compound, the compound [Ih] having aryl substituted with lower 
alkylsulfinyl or lower alkylsulfonyl for Ri and/or lower alkylsulfinyl or lower alkylsulfonyl for R2 may be 
obtained according to reaction conditions. These cases are included within the scope of the present 
55 reaction. 



Process 5 
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The compound [Ij] and its salt can be prepared by subjecfrng a compound [li] or its salt to 
'''terSSc^^rie^ out in accordance with a conventional method such as hydrolysis, reduction or 

?he hydrolysis is preferably carried out in the presence l^Z:::^^^^::^^^^. 
Suitable base may include an inorganic base and an organic base ^^ ^H^^^^^^^^l^ 'J^,,,,, or 
potassium, etc.], an alkaline earth metal [e g. -^^^f j^'.^^, " 

'-'^^t^Z^JZ^^^ in a solvent s.h as ^^£1; 
-^^r^^^:^^ or a-rnrSo^d s^nt. The reaction temperature is 

not critical and the reaction is usually carried out under ^°°""9;° f ^'"9;^ 3,,,, as 4-nitrobenzyl. 2- 

;s.r r^-~rir-L^^^^^^^^^ — 

30 copper, etc.] or the like. ^^u,^r.t whinh dn^s not adversely influence the 

The ™duo«o„ IS usually carried ou. in » =''™^«?^f*^' ttcTN n" ^ O' a 

reacfion such as «a.e,. an alcohol [0 9. ".eltenol. ' ,„ chemical reducUon are 

mereo.. Mdl.ion.ll,, in case «^-','>^,'TZrTjS^^°t!>..X^^^>-' ca«l/«c reducSon 
. ^i^reC'r^o^Srjnrr <r'<i~'-- as dio.an.. 

'°''a*ri°x^«t,':rr:rdoc^n cd^ca, ^ ^ --..v c^ned ^ ^ 

=""r. ^r^reacon. „he„ .e c^po^.i -^-^ ^d hyToxr^ "."'oL^S 



75 



20 



25 



Process 6 



" The compod... M or i.s sal, can be prepared b, reaCng a »"P-"d Wl or i^"*e derlvatt« a, 

SreCrn;inJ^;:^r™. iS:=e. «r:;S™~-- dih'e»vla..ne „ in 
which preferable one is methylamine or d'rnethylamme cyclo(lower)all<ylamine may be 

. eyclS ro^^^bu^^a-rcy^^^^^ :;re:y;ii^^^^^^^^ th^e 1. in which preferable one 

" %r :re'r^ry:;ydroxylamine may be -thv,hvd.xy}amin^^^^^^^^^ 
butylhydroxylamine. isopropylhydroxylamine and the hke. .n which preferable one .s metny y 
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The amino acid may be glycine, alanine. /5-alanine. isoleucine. tyrosine and the Hke, in which preferable 
one is glycine. 

The N-containing heterocyclic compound may be saturated 5 or 6-membered N-, or N- and S-, or N- 
and O-containing heterocyclic compound such as pyrrolidine, imidazolidlne, piperidlne, piperazine N- 
s (lower)alkylpiperazine [e.g. N-methylplperazine. N-ethylpiperazine, etc.], morpholine, thiomorpholine or the 
like, in which preferable one is pyrrolidine or N-methylpiperazine. 

Suitable "alkali metal alkoxide" may be sodium methoxide. sodium epoxide, potassium tert-butoxide 
and the like. 

_ Suitable reactive derivative at the carboxy group of the compound [Ij] may include an ester, an acid 
70 hahde. an add anhydride and the like. The suitable examples of the reactive derivatives may be an acid 
halide [e.g. acid chloride, acid bromide, etc.]; 
a symmetrical acid anhydride; 

a mixed acid anhydride with l.l'-carbonyl diimidazole or an acid such as aliphatic acid [e.g acetic acid 
pivahc acid, etc.], substituted phosphoric acid [e.g. dialkylphosphoric acid, diphenylphosphoric acid etc ]• 

75 an ester such as lower alkyi ester [e.g. methyl ester, ethyl ester, propyl ester, hexyl ester, etc.], substituted 
or unsubstftuted ar(lower)alkyl ester [e.g. benzyl ester, benzhydryl ester, p-chlorobenzyi ester etc] 
substituted or unsubstituted aryl ester [e.g. phenyl ester, tolyl ester, 4-nitrophenyl ester. 2,4-dinitrophenyi 
ester, pentachlorophenyl ester, naphthyl ester, etc.], or an ester with N.N-dimethylhydroxylamine N- 
hydroxysuccinimide, N-hydroxyphthaiimlde or 1-hydroxy-6-chloro-1H-benzotria2ole. or the like 

20 The reaction is usually can-ied out in a conventional solvent such as water, acetone dioxane 
chloroform, methylene chloride, ethylene chloride, tetrahydrofuran. formamide. ethyl acetate. N,N-dimethyl- 
fomiamide. pyridine or any other organic solvent which does not adversely influence the reacBon Among 
these solvents, hydrophilic solvents may be used In a mixture with water. 

When the compound [Ij] is used in a free acid fonm in the reaction, the reaction is preferably carried out 

25 in the presence of a conventional condensing agent such as N.N'-dicyclohexylcarbodiimide, N-cyclohexyl- 
N -morpholinoethylcarbodiimlde. N-ethyl-N -(3-dimethylamino.propyl)carbodlimlde. thionyl chloride, oxalyl 
chlonde, lower alkoxycarbonyl halide [e.g. ethyl chloroformate. isobutyl chloroformate, etc.], 1-(p-chloroben- 
zenesulfonyloxy)-6-chloro-1H-benzotriazole. or the like. The reaction is also preferable carried out in the 
presence of a conventional base such as triethylamine, pyridine, sodium hydroxide or the like. 

30 The reaction temperature is not critical, and Hie reaction can be carried out under cooling to heating 



35 



40 



4S 



50 



55 



Process 7 

The compound [Im] or its salt can be prepared by reacting a compound [U] or its salt with a 
dehydrating agent. 

Suitable dehydrating agent may be phosphorus compound [e.g. phosphorus pentoxide. phosphorus 
pentachloride. phosphorus oxychloride. etc.]. thionyl chloride, acid anhydride [e.g. acetic anhydride etc 1 
phosgene, arylsulphonyl chloride [e.g. benzenesulfonyl chloride, p-toluenesulfonyl chloride ' etc ]' 
methanesulfonyl chloride, sulfamic acid, ammonium sulfamate. N.N'-dicyclohexylcarbodiimide. lower alkox- 
ycarbonyl halide [e.g. ethyl chloroformate, etc.] and the like. 

The reaction is usually carried out in a conventional solvent such as acetonitrile. metiiylene chloride 
ethylene chloride, benzene. N.N-dimethylformamide. pyridine or any other organic solvent which does not 
adversely influence tiie reaction. 

Additionally in case that the above-mentioned dehydrating agents are in Hquid. they can also be used 
as a solvent. 

The reaction temperature is not critical and ttie reaction Is preferably carried out under warming or 
heating. ^ 

In the present reaction, when methylsulfonyl chloride as a dehydrating agent and the compound [It] 
having aryl substituted with hydroxy for and/or aryl substituted with amino for R3 as a starting compound 
are used, the compound [Im] having aryl substituted with methylsulfonyloxy for R' and/or aryl substituted 
with methylsulfonylamino for R3 may be obtained according to reaction conditions. These cases are also 
included within the scope of the present reaction. 

Process 8 



The compound [to] or its salt can be prepared by reacting a compound [In] or its salt with a reducing 

16 
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agent. 

Suitable reducing agent may be diborane, lithium aluminum hydride and the lil<e. 

The reaction is usually carried out in a conventional solvent such as diethyl ether, tetrahydrofuran or 
any other organic solvent which does not adversely influence the reaction. 

The reaction temperature is not critical, and the reaction can be carried out under cooling to heating. 



Process 9 

10 The compound [ip] can be prepared by the following methods. 

Namely, 1) the compound [Ij] or its reactive derivative at the carboxy group or a salt thereof is firstly 
reacted with a compound [IV], and then 2) subjecting the resultant product to hydrolysis reaction. 

Suitable reactive derivative at the carboxy group of the compound [Ij] may be an acid hallde [e.g. acid 
chloride, acid bromide, etc.], and the like. 
15 In the first step, the reaction is preferably carried out in the presence of a base such as an alkali metal 
[e.g. lithium, sodium, potassium, etc.], alkaline earth metal [e.g. calcium, magnesium, etc.], alkali metal 
hydride [e.g. sodium hydride, etc.], alkaline earth metal hydride [e.g. calcium hydride, etc.], alkali metal 
alkoxide [e.g. sodium methoxide. sodium ethoxide, potassium tert-butoxide. etc.], alkaline earth metal 
alkoxide [e.g. magnesium methoxide. magnesium ethoxide. etc.] and the like. 
20 The reaction is usually carried out in a solvent which does not adversely influence the reaction such as 
diethyl ether, tetrahydrofuran. dioxane and the like. 

The reaction temperature is not critical and the reaction can be carried out under cooling to heating, 
in this reaction, a compound of the formula : 



25 



30 



6 

CCH(C02R^)2 



[12] 



N 

R"'- or its salt 



wherein R\ and are each as defined above, may be obtained. 

The compound [Iz] or its salt is further subjected to hydrolysis to give the compound [Ip] or its salt. 

The hydrolysis is preferably carried out in the presence of an acid. 

Suitable acid may be the same as those exemplified in the above-mentioned Process 5 . 

This hydrolysis reaction mode and reaction conditions can be referred to those as explained in the 
above-mentioned Process 5 . 



Process 10 

The compound [Iq] or its salt can be prepared by reacting a compound [Ip] or its salt with a compound 

[V]. 

The present reaction is preferably carried out in the presence of a thallium(lll) salt [e.g. thall!um(Ill) 
nitrate, etc.] and the like. 

The reaction is usually carried out in a solvent such as dioxane, tetrahydrofuran or any other organic 
solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction is preferably earned out at ambient temperature 
or under warming to heating. 



55 

Process 11 



The compound [Ir] or Its salt can be prepared by reacting a compound [VIa]or its salt with a nitrite 
compound. 

17 
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Suitable salt of the compound [Vlajmay be the same as those exemplified for the compound [I]. 
Suitable nitrite compound may be alkali metal nitrite [e.g. sodium nitrite, potassium nitrite, etc.], alky! 
nitrite [e.g. tert-butyl nitrite, etc.] and the like. 

The present reaction is usually carried out in the presence of cupric chloride, hypophosphorous acid 
5 and the like. 

The reaction is usually carried out in a solvent such as dioxane, tetrahydrofuran, acetonitrile or any 
other organic solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction can be carried out under cooling to heating. 

10 

Process 12 

The compound [It] or Its salt can be prepared by reacting a compound [Is] or its salt with an oxidizing 
agent. 

75 This reaction can be carried out in substantially the same manner as that of Process 4 , and therefore 
the reaction mode and reaction conditions (e.g. solvent, reaction temperature, etc.) of this reaction are to be 
referred to those as explained in Process 4 . 

In this reaction, in case that the compound [Is] having lower alkylthio for and/or aryl or a heterocyclic 
group, each of which is substituted with lower alkylthio for R^. is used as a starting compound, the 

20 compound [It] having lower alkylsulfinyl or lower alkylsulfonyl for R^ and/or aryl or a heterocyclic group, 
each of which is substituted with lower alkylsulfinyl or lower alkylsulfonyl for may be obtained according 
to reaction conditions. These cases are included within the scope of the present reaction. 



25 Process 13 



The compound [Iv] or its salt can be prepared by reducing the compound [lu] or its salt. 
The reaction may include chemical reduction and catalytic reduction, which are carried out in a 
conventional manner. 

30 Suitable reducing agents to be used in chemical reduction are a metal [e.g. tin, zinc, iron, etc.], a 
combination of such metal and/or metallic compound [e.g. chromium chloride, chromium acetate, etc.] and 
an organic or inorganic acid [e.g. formic acid, acetic acid, propionic acid, trifluoroacetic acid, p-toluenesul- 
fonic acid, hydrochloric acid, hydrobromic acid, etc.], a combination of such metal and/or metallic 
compound and base [e.g. ammonia, ammonium chloride, sodium hydroxide, etc.], a metal hydride 

35 compound such as aluminum hydride compound [e.g. lithium aluminum hydride, sodium aluminum hydride, 
aluminum hydride, lithium trimethoxyaluminum hydride, lithium tri-t-butoxyaluminum hydride, etc.], 
borohydride compound [e.g. sodium borohydride, lithium borohydride, sodium cyanoborohydride. 
tetramethyiammonlum borohydride, bonane, diborane, etc.], a phosphorus compound [e.g. phosphorus 
trichloride, phosphorus tribromide, triphenylphosphine. triethylphosphine, etc.] and the like. 

40 Suitable catalysts to be used in catalytic reduction are conventional ones such as platinum catalyst [e.g. 
platinum plate, spongy platinum, platinum black, colloidal platinum, platinum oxide, platinum wire, etc.], 
palladium catalyst [e.g. spongy palladium, palladium black, palladium oxide, palladium on carbon, colloidal 
palladium, palladium on barium sulfate, palladium on barium carbonate, etc.], nickel catalyst [e.g., reduced 
nickel, nickel oxide, Raney nickel, etc.], cobalt catalyst [e.g. reduced cobalt, Raney cobalt, etc.], iron 

45 catalyst [e.g. reduced iron, Raney iron, etc.], copper catalyst [e.g. reduced copper, Raney copper. Ullman 
copper, etc.], or the like. 

The reduction is usually carried out in a solvent. A suitable solvent to be used may be water, an alcohol 
[e.g. methanol, ethanol, propanol, etc.], acetonitrile or any other conventional organic solvent such as diethyl 
ether, dioxane, tetrahydrofuran. etc, or a mixture thereof. 
50 The reaction temperature is not critical, and the reaction is preferably carried out under warming to 
heating. 



Process 14 

56 

The compound [Iw] can be prepared by reacting a compound [VIb] or its salt with an acylating agent. 

Suitable salt of the compound [Vlb] may be the same as those exemplified for the compound [1]. 

The acylating agent may Include an organic acid represented by the formula : R^-OH. in which R^ is 
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acyl as illustrated above, or its reactive derivative. 

The suitable reactive derivative of organic acid may be a conventional one such as an acid halide [e.g. 
acid chloride, acid bromide, etc.], an acid azide, an acid anhydride, an activated amide, an activated ester 

or the like. . 
5 When free acid is used as an acylating agent, the acylation reaction may preferably be conducted in 

the presence of a conventional condensing agent such as N.N'-dicyclohexylcarbodiimide or the like. 

The reaction is usually carried out in a conventional solvent such as water, acetone, dioxane. 

chloroform, methylene chloride, acetonitrile, ethylene chloride, tetrahydrofuran, ethyl acetate. N.N-dimethyl- 

formamide. pyridine or any other organic solvent which does not adversely influence the reaction, or a 
10 mixture thereof. 

The reaction is also preferably carried out in the presence of a conventional base such as triethylamine. 

pyridine, sodium hydroxide or the like. 

The reaction temperature is not critical, and the reaction can be carried out under cooling to heating. 



75 



20 



25 



30 



35 



Process 15 



The compound [ly] or its salt can be prepared by reacting a compound [tx] or its salt with an alkylating 
agent. 

Suitable alkylating agent may be lower alkyi halide [e.g. methyl iodide, ethyl bromide, etc.], a 
combination of a carbonyl compound such as aliphatic ketone [e.g. acetone, ethyl methyl ketone, etc.] 
carbaldehyde [e.g.-formaldehyde, ethanal, etc.] orthocarboxylic acid ester [e.g. triethyl orthoformate. etc.] or 
the like, and a reducing agent including chemical and catalytic ones [e.g. formic acid, sodium borohydride. 
sodium cyanoborohydride, palladium on carbon, etc.]. 

When lower alkyI halide is used as alkylating agent, the reaction is preferably carried out in the 
presence of a base such as an alkali metal [e.g. sodium, potassium, etc.], an alkaline earth metal [e.g. 
magnesium, calcium, etc.], the hydride or hydroxide or carbonate or bicarbonate thereof. 

The reaction Is usually carried out in a conventional solvent which does not adversely influence the 
reaction such as water, dioxane. an alcohol [e.g. methanol, ethanol, etc.], acetonitrile, tetrahydrofuran. N.N- 
dimethylformamide. or a mixture thereof. Additionally, in case that the above-mentioned alkylating agent are 
In liquid, they can also be used as a solvent. 

The reaction temperature is not critical and the reaction can be carried out under cooling to heating. 

In this reaction, in case that the compound [Ix] having aminomethyl for and/or aryl substituted with 
amino or acylamino for is used as a starting compound, the compound [ly] having lower al- 
ky lamlnomethy I for R2 and/or aryl substituted with lower alkylamino or lower alkyl(acyl)amino for R3 may be 
obtained according to reaction conditions. These cases are included within the scope of the present 
reaction. 



40 Process 1^ 

The compound [1-2] or its salt can be prepared by reacting a compound [1-1] or its salt with acylating 
agent. 

This reaction can be carried out in substantially the same manner as that of Process 14 , and therefore 
45 the reaction mode and reaction conditions (e.g. solvent, reaction temperature, etc.) of this reaction are to be 
referred to those as explained in Process 1_4 . 

In this reaction, in case that the compound [1-1] having aryl substituted with amino or hydroxy for R 
and/or aminomethyl for R2 Is used as a starting compound, the compound [1-2] having aryl substituted with 
acylamino or acyloxy for and/or acylaminomethyl for R^ may be obtained according to reaction 
50 conditions. These cases are included within the scope of the present reaction. 

Process 17 

55 The compound [1-4] or its salt can be prepared by reacting a compound [1-3] or its salt with acylating 
agent. 

This reaction can be carried out in substantially the same manner as that of Process 14 , and therefore 
the reaction mode and reaction conditions (e.g. solvent, reaction temperature, etc.) of this reaction are to be 
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referred to those as explained in Process 14 . 

In this reaction, In case that the conripound [1-3] having aryl substituted with amino or hydroxy for 
and/or anninomethyl for is used as a starting compound, the compound [1-4] having aryl substituted with 
acylamino or acyloxy for and/or acylaminomethyl for R2 may be obtained according to reaction 
5 conditions. These cases are Included within the scope of the present reaction. 



Process 18 

w The compound [1-6] or its salt can be prepared by reacting a compound [1-5] or its salt with an 
alkylating agent. 

This reaction can be carried out in substantially the same manner as that of Process 15 , and therefore 
the reaction mode and reaction conditions (e.g. solvent, reaction temperature, etc.) of this reaction are to be 
referred to those as explained in Process 15 . 
15 In this reaction, in case that the compound [1-5] having aminomethyl for R2 and/or aryl substituted with 
amino or acylamino for R^ is used as a starting compound, the compound [1-6] having lower al- 
l<ylaminomethyl for R^ and/or aryl substituted with lower alkylamino or lower alkyl( acyl )amino for R^ may 
be obtained according to reaction conditions. These cases are included within the scope of the present 
reaction. 

20 

Process 19 

The compound [1-8] or its salt can be prepared by subjecting a compound [1-7] or Its salt to deacylation 
25 reaction. 

This reaction may preferably be conduced in the presence of an inorganic acid [e.g. hydrochloric acid, 
hydrobromic acid, etc.] and an organic acid [e.g. trifluoroacetic acid, methanesulfonic acid, toluenesulfonic 
acid, etc.]. 

The reaction is usually carried out in a conventional solvent such as water, an alcohol [e.g. methanol, 
30 ethanol, etc.], tetrahydrofuran, dioxane or any other organic solvent which does not adversely influence the 
reaction, or a mixture thereof. 

The reaction temperature is not critical, and the reaction can be carried out cooling to heating. 
In this reaction, in case that the compound [1-7] having aryi substituted with acylamino or lower alkyl- 
(acyl)amino for R^ Is used as a starting compound, the compound [1-8] having aryl substituted with amino or 
35 lower alkylamino for R^ may be obtained according to reaction conditions. This case Is Included within the 
scope of the present reaction. 



Process 20 

40 

The compound [1-10] or its salt can be prepared by subjecting a compound [1-9] or its salt to 
deacylation reaction. 

This reaction can be carried out In substantially the same manner as that of Process 19 , and therefore 
the reaction mode and reaction conditions (e.g. solvent, reaction temperature, etc.) of the reaction are to be 
45 referred to those as explained in Process 19 . 

In this reaction, in case that the compound [1-9] having aryl substituted with acylamino or lower alkyl- 
(acyl)amino for R' Is used as a starting compound, the compound [1-10] having substituted with amino or 
lower alkylamino for R^ may be obtained according to reaction conditions. This case is included within the 
scope of the present reaction. 

50 

Process 21 

The compound [1-11] or its salt can be prepared by reacting a compound [Im] or its salt with a azide 
55 compound. 

Suitable azide compound may be alkali metal azide [e.g. sodium azide. potassium azide. etc.], alkaline 
earth metal azide [e.g. calcium azide, etc.], hydrogen azide and the like. 

The reaction is usually carried out in a conventional solvent such as tetrahydrofuran, dioxane, N.N- 

20 

BNSDOCID: <EP ^0418845A1_L> 



EP 0 418 845 A1 



dimethylformamide or any other organic solvent which does not adversely influence the reaction. 
The reaction temperature is not critical, and the reaction can be carried out warming to heating. 



10 



5 Process 22 

The compound [1-12] can be prepared by the following methods. 

Namely, 1) the compound [VI] or its salt is firstly reacted with a nitrite compound, and then 2) the 
resultant product is reacted with cuprous halide. 

Suitable salt of the compound [VI] may be the same as those exemplified for the compound [I]. 
Suitable nitrite compound may be alkali metal nitrite [e.g. sodium nitrite, potassium nitrite, etc.]. alkyi 
nitrite [e.g. tert-butyl nitrite, etc.] and the like. 

Suitable cuprous halide may be cuprous chloride, cuprous bromide and the like. 
In the first step, the reaction is preferably carried out in the presence of an acid [e.g. sulfuric acid, etc.]. 
The reaction is usually carried out in a solvent such as water, tetrahydrofuran, dioxane, aceton.tnle or 
any other organic solvent which does not adversely Influence the reaction, or a mixture thereof. 

The reaction temperature is not critical and the reaction can be carried out under cooling to warming. 
In the second step, the reaction is preferably carried out in the presence of alkali metal halide [e.g. 
sodium bromide, etc.] and an inorganic acid [e.g. hydrobromic acid. etc.]. 

The reaction is usually earned out in a solvent such as water, tetrahydrofuran. dioxane or any other 
organic solvent which does not adversely influence the reaction. 

The reaction temperature is not critical and the reaction can be carried out warming to heating. 



15 



20 



25 Process 23 

The compound [Im] or its salt can be prepared by reacting a compound [1-12] or its salt with cuprous 

^^^The reaction is usually carried out in a conventional solvent such as pyridine, quinoline. N.N- 
30 dimethylformamide. N-methylpyrrolidone or any other organic solvent which does not adversely influence 
the reaction, or without solvent 

The reaction temperature is not critical, and the reaction can be carried out warming to heating. 



35 Process 24 



The compound [1-12] or its salt can be prepared by reacting a compound [1-13] or its salt with halogen. 
The reaction is usually carried out in a conventional solvent such as dichloromethane. chloroform, 
carbon tetrachloride or any other organic solvent which does not adversely influence the reaction. 
The reaction temperature is not critical, and the reaction can be carried out cooling to warming. 



Process 25 



45 



50 



55 



The compound [la] or its salt and/or the compound [lb] or its salt can be prepared by reacting a 
compound [VI!] or its salt with a compound [ill] or its salt. 

Suitable salts of the compounds [III] or [VII] may be the same as those exemplified for the compound 

This reaction can be carried out in substantially the same manner as that of Process ;l . and therefore 
the reaction mode and reaction conditions (e.g. solvent, reaction temperature, etc.) of this reaction are to be 
referred to those as explained in Process 1 . . • 

The compounds obtained by the above processes can be isolated and purified by a conventional 
method such as pulverization, recrystalllzation. column chromatography, repreclpitation, or the like. 

The object compound [I] and pharmaceutically acceptable salts thereof possess strong antiinflam- 
matory analgesic and antithrombotic activities, and are useful for the treatment and/or prevention of 
Inflammatory conditions, various pains, collagen diseases, autoimmune diseases, various immunity diseases 
and thrombosis in human beings or animals, and more particularly to methods for the treatment and/or 
prevention of inflammation and pain in joint and muscle [e.g. rheumatoid arthritis, rheumatoid spondylitis, 
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osteoarthritis, gouty arthritis, etc.], Inflammatory skin condition [e.g. sunburn, eczema, etc.], inflammatory 
eye condition [e.g. conjunctivitis etc.], lung disorder in which inflammation is involved [e.g. asthma, 
bronchitis, pigeon fancier's disease, farmer's lung, etc.], condition of the gastrointestinal tract associated 
with inflammation [e.g. aphthous ulcer, Chrohn's disease, atropic gastritis, gastritis varialoforme, ulcerative 

5 colitis, coeliac disease, regional ileitis, irritable bowel syndrome, etc.], gingivitis, inflammation, pain and 
tumescence after operation or injury, pyrosis, pain and other conditions associated with inflammation, 
particularly those in which lipoxygenase and cyclooxygenase products are a factor, systemic lupus 
erythematosus, scleroderma, polymyositis, periarteritis nodosa, rheumatic fever, SjSgren's syndrome, Beh- 
cet disease, thyroiditis, type I diabetes, nephrotic syndrome, aplastic anemia, myasthenia gravis, uveitis, 

10 contact dermatitis, psoriasis, Kawasaki disease, sarcoidosis, Hodgkin*s disease and the like. Additionally, 
the object compound is expected to be useful as therapeutical and/or preventive agents for cardiovascular 
or cerebrovascular diseases, the diseases caused by hyperglycemia and hyperlipemia. 

In order to illustrate the usefulness of the object compound [1], the pharmacological test data of the 
compound [I] are shown in the following. 

15 

[A] ANTIINFLAMMATORY ACTIVITY ; 



20 Effect on adjuvant arthritis in rats : 



(i) Test Method : 

25 Ten female Sprague-Dawley rats were used per group. A dose of 0.5 mg of Mycobacterium tuberculo- 
sis (strain Aoyama B) suspended in 0.06 ml of liquid paraffin was injected subcutaneously in the right hind 
paw. The injection of mycobacterial adjuvant produced local inflammatory lesions (primary lesion) and then 
about 10 days later, secondary lesions in both the injected and uninjected paws. The difference In volumes 
of both paws before and after adjuvant Injection was the measure of arthritis. The drug was given orally 

30 once a day for 23 consecutive days from day 1 . 



(ii) Test Results : 


Test compound 
(Example No.) 


Dose 
(mg/kg) 


Inhibition of secondary 
lesion (uninjected paw) (%) 


6 


10 


95.6 


11-3) 


10 


100 


15-6) 


3.2 


94.3 


17-1) 


3.2 


80.6 


24 


3.2 


87.4 


33-2) 


3.2 


87.1 


36 


3.2 


84.2 


37-2) 


3.2 


81.7 


45-8) 


3.2 


80.8 


Ibuprofen 


10 


24.7 



[B] ANALGESIC ACTIVITY : 

Inflammatory hyperalgesia induced by brewer's yeast in rats : 
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(i) Test Method : 

Ten male Sprague Dawley rats were used per group. 0.1 ml of 5% brewer's yeast suspended in a5% 
methylceHulose was injected into the right hind paw. The pain threshold was f t--'"^^^ 
inie Jon by applying pressure to the foot and reading the pressure at which the rat w,thdrew the foot. 

The drugs were given orally 2 hours after yeast injection. The pain threshold in the treated animals was 
compared with that in the control animals. 



10 



15 



(ii) Test Results : 


Test compound 
(Example No,) 


Dose 
(mg/kg) 


Relative potency 
(Control = 1 .0) 


6 


32 


1.34 


11-3) 


32 


1.35 


24 


10 


1.44 



20 

[C] ANTI-RHEUMATIC ACTIVITY : 



25 Effect on collagen induced arthritis in mice : 



30 



35 



(i) Test Method : 

Eight male DBA/1 mice were used per group. Type II bovine collagen was f '^'^'i^^?';" 0^,, 'J^'j^^"^ 
acid and emulsified in complete Freund's adjuvant (CFA). Mice were primed with 0.2 mg of Type II collagen 
fn CFrinHderrSly at the base of the tail. Mice were challenged after 21 day with the same procedure^ 
Lm 10 day atr' Challenge, drug was administered oraHy once a ^^^^ for 3 w-^^^ 
insnected weeklv for visual signs of arthritis. An arthritis index was used to grade limb 0-3. representing 
lor^elg and lr;thema (G^rade 1). visible joint disorder (Grade 2) and detectable joint ankylosis (Grade 
3). 





Oi) Test Results : 






40 


Test compound 
(Example No.) 


Dose 
(mg/kg) 


inhibition of 
arthritis index (%) 




6 


10 


78.6 




11-3) 


10 


91.7 


45 


15-6) 


10 


98.9 




24 


10 


90.5 




33-2) 


10 


92.4 


50 


45-8) 


10 


83.5 



[D] ANTITHROMBOTIC ACTIVITY 



Effect on platelet aggregation induced by collagen 
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(i) Test Method : 

Platelet rich plasma (PRP) which contains 3 x lO^ platelets/ml was prepared from human blood. To the 
245 111 of PRP, 5 til of drug solution* was added, and then stirred for 2 min at 37 ' C. To the solution 5 ul 
of collagen (0.5 ug/ml) was added as an aggregation Inducer. Aggregation was measured by using an 
aggregometer (NKK HEMA-TRACER 1). Activities of Inhibitors (test compounds) were expressed as ICso 
values i.e. doses required to inhibit the platelet aggregation responses by 50%. 
Drug solution* — Test compounds were dissolved in dimethylsulfoxide. 



(11) Test Result : 


Test compound (Example No.) 


ICso (M) 


6 


5.3 X 10-^ 



[E] Effect on Delayed Type Hypersensitivity (DTH) 

20 

Response to bovine type II collagen 



25 (r) Test IVIethod : 

Seven male DBA/1 mice were used for this test. The mice were sensitized at tail base with 125 ng type 
II collagen emulsified in complete Freund's adjuvant containing Mycobacterium tuberculosis strain H37Rv 
(Wako Pure Chemical Industries Ltd., Osaka, Japan). Two weeks' later, a 0.04 ml challenge dose of 2 5 
30 mg/ml type II collagen in phosphate buffered saline (PBS) was injected into the plantar region of the right 
hind foot and 0.04 ml PBS into the left hind foot to act as a control. Twenty four hours after challenge, the 
volume of both hind feet were measured with a volume meter (Muromachi MK-550). 

The drug was administered orally on consecutive days except holidays, starting from the sensitization. 

Data was expressed by per cent Inhibition compared with vehicle control for each study 

35 

Test Results : 



40 



45 



50 



55 



Dose (mg/kg) 

Test compound 

( Example No . ) 


0.32 


1.0 


3.2 


6 


53.4 


61.5 


74.3 


15-2) 


55.4 


70.9 


69.6 


24 


45.9 


66.9 


75.7 



For therapeutic purpose, the compound (I] and a pharmaceutically acceptable salt thereof of the present 
invention can be used in a form of pharmaceutical preparation containing one of said compounds as an 
active ingredient, in admixture with a pharmaceutically acceptable carrier such as an organic or inorganic 
solid or liquid excipient suitable for oral, parenteral or external administration. The pharmaceutical prepara- 
tions may be capsules, tablets, dragees. granules, inhalant, suppositories, solution, suspension, emulsion or 
the hke. If desired, there may be included in these preparations, auxiliary substances, stabilizing agents 
wetting or emulsifying agents, buffers and other commonly used additives. 

White the dosage of the compound [I] will vary depending upon the age and condition of the patient an 
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average singele dose of about 0.1 mg, 1 mg, 10 mg. 50 mg. 100 mg, 250 mg, 500 mg and 1000 mg of the 
compound [I] may be effective for treating the above-mentioned diseases. In general, amounts between 0.1 
mg/body and about 1,000 mg/body may be administered per day. 

The following Preparations and Examples are given for the purpose of illustrating this invention. 

5 

Preparation 1^ 

A mixture of 4-(methylthio)acetophenone (1 g) and sodium hydride (60%; 288 mg) in N.N-dimethylfor- 
70 mamide (7 ml) was stirred at ambient temperature for 30 minutes. The mixture was cooled to 0 C and 
diethyl oxalate (0.98 ml) was added dropwise to the mixture. The resulting mixture was stirred at ambient 
temperature for 3 hours, poured into ice-water and acidified with dilute hydrochloric acid. The precipitates 
were filtered, washed with water, and dried under reduced pressure to give a pale brown powder of ethyl 4- 
[4-(methylthio)phenyl]-2.4-dioxobutanoate (1 .6 g). 
15 mp: 91-97' C 

IR (Nujol) : 3420, 1 735. 1 620, 1 595, 1 51 5 cix"' ^ ^ 

NMR (DMSO-ds, 5) : 129 (3H, t, J = 7Hz), 2.54 (3H. s), 4.25 (2H. q. J = 7Hz). 6.78 (IH. s). 7.35 (2H. d. 
J = 8.5Hz). 7.91 (2H, d, J = 8.5H2) 

Mass (m/z) : 266 (M*), 193 ^ 
20 The following compounds (Preparations 2-1) to 2-7)) were obtained according to a similar manner to 

that of Preparation 1^ . 



Preparation 2 

25 

1 ) l-[4-(Methylthio)phenyl]-4.4.4-trifluorobutane-l .3-dione. 
mp : 79-83 *C 

IR (Nujol) : 1590 (broad), 1490 cm"^ . . . o . 

NMR (DMSO-de, 5) :^2.57 (3H, s), 7.0 (IH, s). 7.42 (2H. d. J = 8.6Hz). 8.06 {2H. d. J-8.6H2) 

30 Mass (m/z) : 262 (M*) 

2) Ethyl 4-[5-(methyltliio)-2-thienyl]-2.4-dioxobutanoate. 

mp : 33-45 '^C 

IR (Nujol) : 1730, 1620, 1560, 1510 cm"-^ , x ^^ir /.u. ^ 

NMR (CDCI3. 5) : 1.42 (3H, t. J=7Hz). 2.64 (3H. s), 4.38 (2H. q. J=7Hz), 6.84 (IH, s). 6.95 (IH. d. 
35 J = 4Hz), 7.27 (1 H, s). 7,63 (1 H. d. J = 4Hz) 

Mass (m/z) : 272 (M*) 

3) Ethyl 4-[4-(formylamino)phenyl]-2,4-dioxobutanoate. 
mp : 171-174' C (dec.) 

IR (Nujol) : 3300, 1730. 1700. 1600. 1525 cm"^^ 
40 Mass (m/z) : 263 (M*) 

4) Ethyl 4-(4-acetylphenyl)-2.4-dloxobutanoate. 
mp : 81-82* C 

!R (Nujol) : 1725. 1690. 1600 cm"^ ^ ^ ^ ^ . 

NMR (CDCi3, B) : 1.43 (3H. t. J = 7Hz). 2.67 (3H. s). 4.42 (2H. q, J = 7Hz). 7.11 (1H. s). 8.0-8.2 (4H. m). 

45 15.13 (1H,s) 

Mass (m/z) : 262 (M*) 

5) Ethyl 4-[3,5-di(t-butyl)-4-hydroxyphenyl]-2.4-dioxobutanoate. 
mp : 128-131 *C 

IR (Nujol) : 3600, 1730, 1630. 1595 cm"^ 
50 NMR (DMSO-ds. 5) : 1.35 (3H. t. J = 7Hz). 1.43 (I8H. s). 4.32 (2H. q. J = 7Hz). 6.99 (IH. s). 7.74 (2H. s) 

6) 4-F!uoro-1 -[4-(methylthio)phenyl]butan-1 .3-dione. 
mp : 64-68" C 

IR (Nujol) : 1675, 1595. 1550 cm-'' r.^ . -t^a 

NMR (CDCI3, 5) : 2.49 (3H. s), 4.33 (IH. s). 5.11 (IH. S), 6.38 (IH, d. J = 3Hz). 7.17 (2H, d. J=9Hz). 7.74 

66 (2H, d, J = 9H2) 

7) 4.4-Difluoro-l-I4-(methylthio)phenyl]butan-1 .3-dione. 

IR (Nujol) : 1640. 1595 cm""^ 
Mass (m/z) : 244 (M*) 

25 
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Preparation 3 

A solution of diethyl cyanomethylphosphonate (5.3 nnl) In tetrahydrofuran (10 mi) was added dropwisa 
to an ice-cooled mixture of sodium hydride (60%, 1.3 g) in stetrahydrofuran (40 ml) . The mixture was 

5 stirred at 5* C for 15 minutes. To the resulting mixture was added a solution of 4-(methylthio)benzaldehyde 
(5 g) in tetrahydrofuran (10 ml) at 5 to 10* C. The mixture was stirred at ambient temperature for 5 hours, 
diluted with ethyl acetate, and washed with water. The organic layer was dried and concentrated under 
reduced pressure. The residue was washed with a small amount of ether and dried to give pale brown 
crystals of 3-[4-(methylthio)phenyl]acrylonitrile (4.7 g). 

10 IR (Nujol) : 2220, 1615, 1590, 1490 cm"^ 

NMR (DMSO-de, 5) : 2.51 (3H. s). 6.40 (1H, d, J = 16.7H2), 7.2-7.7 (5H, m) 
Mass (m/z) : 175 (M*) 



75 Preparation 4 

4-Fluorophenylhydrazine hydrochloride (4 g) was added to a solution of sodium (1.13 g) In ethanol (50 
ml), and the mixture was refluxed for 1 hour. To the cooled mixture was added 3-[4-(methylthio)phenyl]- 
acrylonitrile (4.3 g), and the resulting mixture was refluxed overnight. Ethyl acetate and water were added, 
20 and the organic layer was separated, dried and concentrated. The oily residue (7.6 g) was purified by 
column chromatography on silica gel (76 g) eluting with a mixture of toluene and ethyl acetate (2:1) to give 
brown crystals of 4.5-dihydro-1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyrazol-3-amtne (5 g). 
mp : 100-110*0 
Mass (m/z) : 301 (M*) 



Preparation 5 

A mixture of 4,5-dihydro-1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyrazoI-3-amine (1 g) and man- 
30 ganese (IV) oxide (1.16 g) in dichloromethane (100 ml) was stirred at ambient temperature for 2 hours. The 
Insoluble was filtered and the filtrate was concentrated to dryness. The residue (1 g) was purified by column 
chromatography on silica gel (16 g) eluting with a mixture of chloroform and ethyl acetate (5:1) to give a 
pale brown powder of 1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyra20l-3-amine (0.64 g). 
IR (Nujol) : 3400, 1600, 1565. 1515 cm"^ 
35 NMR (DMSO-ds, 5) : 2.46 (3H. s). 4.97 (2H, s). 5.82 (1H. s). 7.0-7.3 (8H. m) 
Mass (m/z) : 299 (M*) 



Preparation 6 



A solution of sodium nitrite (3.6 g) in water (18 ml) was added dropwise to an ice-salt cooled solution of 
4-fluoro-2-nitroaniline (7 g) in cone, hydrochloric acid (45 ml) over a 30 minutes interval. The mixture was 
stirred at 0*C for 30 minutes. Then to the mixture was added dropwise a solution of stannous chloride 
dihydrate (28.6 g) In cone, hydrochloric acid (24 ml) below 5* C over an hour interval. The precipitates were 
45 collected by filtration and washed with ether to give crystals of 4-fluoro-2-nitrophenylhydra2ine hydrochlo- 
ride (4.4 g). 
mp :>260"C 
Mass (m/z) : 171 (M*) 

so 

Preparation 7 

A solution of carbon disulfide (4.6 g) In tetrahydrofuran (60 ml) was added dropwise to a mixture of 4- 
(methylthio)acetophenone (10 g) and 60% sodium hydride (4.8 g) in tetrahydrofuran (100 ml) at ambient 
55 temperature over an hour interval. The mixture was stirred at 40 'C for 2 hours, and a solution of 
iodomethane (17.1 g) in tetrahydrofuran (60 ml) was added to the mixture. The resulting mixture was stirred 
at 40 'C for 1 hour and under reflux for 1 hour. Water and chloroform were added to the mixture. The 
organic layer was washed with water, dried, and evaporated in vacuo. The residue was washed with 
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methanol to give crystals of l.[4-(methylthio)phenyll.3,3-bis(methylthio).2.propenM^^^ (10,5 g). 
mp : 119-122' C 

nSa^l!' :S * ^.se «H, s,. 6.74 „K 7.^ <=H. d. a=7H«. 7.83 ,2H. 

5 J = 7Hz) 

Mass (m/z) : 270 (M ) 

Preparation 8 

'° A mixture of ethyl 4-(4-tolyl)-2.4-dioxobutanoate (4.7 g) a«J 4-fluoropl.»iy».yd'aS"o ''V*oc™«""» »^ 
:,1,lTwTro== «t rr,.7.'-,T,llop^n,;M4-,o,y,,py,azo,e.«a,to,<y,a.e ,..7 «. 

that of Preparation 8 . 



20 



P reparation 9 

1 ) Ethyl i.(4-fluorophenyl)-5-(4-methoxyphenyl)pyrazole-3-carboxylate. 
mp: 91-93' C 

" '^TISSc"";"^ <3H. S,. 4.4= ,2H. . = 7H«, e.S.7.4 ,0H. 

Mass (m/z) : 340 (M ) 

2) Ethyl i,5-bis(4-methoxyphenyl)pyrazole-3-carboxylate. 
IR (Film) : 1730, 1610, 1510 cm"^ 

3) Ethyl 5-(4-cyanopheny -(4-fluoropheny l)py razole-3-carboxylate. 
mp: 147-1 48' C 

!R (Nuiol) : 2230, 1735, 1610. 1510 cm ^ ^ ^ ^ v 

NMR (CDCls. 5) : 1.43 (3H. t J=7Hz). 4.46 (2H. q, J = 7Hz). 7.0-7.8 (9H, m) 
Mass (m/z) : 335 (M*) 



30 
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Preparation 10 

A mixture of ethyl l-(4-f,uorophenyl)-5-(4-to,yl)pyrazolo-3-carboxylate (2.7 g) and Pj;)-;'"- ^^^^^^^^^^ 
crystals of 1-(4-fluorophenyi)-5-(4-tolyl)pyrazole-3-carboxylic acid (2.1 g). 



mp : 170-173 C 
IR (Nujol) : 2750, 2600, 1690, 1600. 1510 cm ' 
45 Mass (m/2) : 296 (M*) 



Example 1 



50 
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A mixtor. of Othyl 4H4.(™ih,lll,to)ph,nyll.2,4-diOXobut»oaB (1 g) =nd fT''*^^ 'Z 

evaporated, and the '^^^'^^"^J^^ .^^'^^^^^^^^^ residue (1.6 g) was purified by column chromatog- 

dried over magnesium sulfate and concentratea. ine resioue v y; ^ ■ .u , ^..^ 

raphy or, silica gel (30 g) eluting with a mixture of toluene and ethyl acetate (20.1) to g.ve ethyl 
fluorophenyl)-3-[4-(methylthio)phenyl]-pyrazole-5-carboxylate (0.1 1 g). 

mp : 100-104* C 

nTr <Sc™; S',3H:r;.'7H«. <3H. ... 4.^ ,aH. . = 7HZ,. 7..-7., ,.H. 
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Mass (m/z) : 356 (M*) 

Furthermore, the second fraction which eluted with the same solvent, was concentrated in vacuo to give 

pale brown crystals of ethyl 1-(4-fluorophenyl)-5-t4-(methylthio)phenyl]pyra20le-3-carbGxylate (11 a) 
mp : 100-102 C \ • a/- 

5 IR (Nujol) : 1710, 1600, 1510 cm-^ 

NMR (CDCI3, 5) : 1.42 (3H. t. J = 7H2). 2.48 (3H. s). 4.45 (2H. q. J=7H2), 7.0-7.4 (9H. m) 

Mass (m/z) : 356 (M ) / v . / 

ro Example 2 

A solution of ethyl l-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyrazole-3-carboxylate (0.95 g) and 30% 
hydrogen peroxide solution (0.79 ml) in acetic acid (9.5 ml) was stirred at 70"C for 3 hours The mixture 
was cooled in an ice-water bath, and the precipitates were filtered and washed with ethanol to give colorless 



15 crystals of ethyl 1 -(4-fiuorophenyl)-5-[4-(methyisulfonyl)phenyl]pyra2ole-3-carboxylate (0 94 q) 
mp : 210-212 C •» * a/- 

IR (Nujol) : 1715, 1600. 1515 cm"' 

NMR (Dl^SOd.. S) : 1.32 (3H. t, J = 7Hz). 3.25 (3H. s), 4.35 (2H. q, J = 7Hz), 7.3-7.6 (7H. m). 7.92 (2H. d. 
20 Mass (m/z) : 338 (M*) 

Example 3 

25 A mixture of ethyl 1-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carboxylate (4.4 g) and 4N 
sodium hydroxide (5.7 ml) in tetrahydrofuran (20 ml), ethanol (10 ml) and dioxane (20 ml) was stirred at 
ambierrt temperature overnight. Water (50 ml) was added, and the mixture was acidified with hydrochloric 
acid. The precrpitates were filtered and washed with water to give colorless crystals of 1 -(4-fluorophenyl)-5- 
(4-(methylsulfonyl)phenyl]pyra2ole-3-carboxylic acid (4.1 g). 

30 mp: 232-234* C 

IR (Nujol) : 1695, 1600, 1510 cm"' 

NMR (DMSO-ds, 5) : 3.25 (3H. s), 7.2-7.6 (7H. m). 7.92 (2H. d. J = 8.3Hz). 13.1 (1H s) 

Mass (m/z) : 360 (M ) / \ . / 



35 



Example 4 



A mixture of l-{4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carboxylic acid (1.1 g) and phos- 
phorus pentachloride (0.67 g) in toluene (16 ml) and tetrahydrofuran (9 ml) was stirred at ambient 
te";Pe''^ture for 2 hours. The insoluble material was filtered and the filtrate was concentrated to give an oil 
of 1-(4-fluorophenyl)-5-[4-{methylsulfonyl)phenyl]pyra2ole-3-carbonyl chloride (1 37 g) 
'^i?T^u ""^^^ ^ "''"'^'''^ °* 2^°''° -^ethylamine aqueous solution (2 ml), ice-water (5 ml) 

and tetrahydrofuran (10 ml) was added to the above acid chloride. The mixture was stirred overnight The 
precipitates were filtered, and the filtrate was extracted with ethyl acetate. The extract was washed with 
I!. r concentrated. The residue (0.21 g) and the precipitates (0.83 g) were combined, and 

recrystallized from a mixture of ethyl acetate and ethanol to give colorless crystals of 1-(4-fluorophenyl)-N- 
methyl-5-[4-(methy lsulfonyl)phenyl]pyra2ole-3-carboxamid© (1 .0 g) 
mp:271-273'C 

IR "lujol) : 3400. 1660, 1605. 1550. 1535, 1510 cm-^ 

TsSH^^f^^^'J f ^-^^ <^"' ^-^-^e 7-91 (2H, d. 

J - o.onz), o.jb (1 H, q. J = 4.6H2) 

Mass (m/2) : 373 (M*) 

The following compounds (Examples 5-1) to 5-12)) were obtained according to a similar manner to that 
Of example 4 . 
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Example 5 
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l)1-(4-Fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazote3-carboxamide. 
mp; 215-217' C 

'^'^Si^l f'l:£r^Ti^l't^H%. 7.-« (TH. 7.77 „H. e,, 7., ,.H. . = S..„., 
mp: 192-193' C 

IR( Nujol) : 1640. 1605. 1510 cm"^ v o /^u 7 R (QH 

NMR (DMSO-d.. 5) :^2.95 (3H. s). 2.96 (3H. s). 3.27 (3H. s). 7.3-8.3 (9H. m) 

mp: 270-271*0 

IR (Nujol) ; 3380, 3200, 1670. 1625. 1605. 1510 cm 
NMR (DMS0-d6, 6) :^3.26 (3H, s). 7.2-8.2 (11H. m) 

4)T[i,5-Di(SH^^ 
mp: 247-249' C 

|R(Nuiol):3650, 3500,3350, 1660, 1510 cm 
NMR^SMSO-d. 5) :J.26 (18H. S), 6.96 (3H. S). 7.2-7.7 (6H. m) 

mp : 200-205 "G (dec.) 

r-s^sS^T: ;^?.:?f3H,'r;r7'e° o"h. 7.. ,0.., . 

mp : 139-140* C 

nJr^Dc""; "^'^.M4H. ,3H. 3.70 ,2H, ,, . -SHz,, 3.98 ,. 0 e..-7.4 ,9H. 

TR^lNS'ta^. i«>o. " ' * 

7.0-7.4 (9H, m) 
mp : 170-173' C 

L"r;?^o,ri?- <r«!l«.e .^h, 3.0a <3H. 3.8.4.2 ,4H, 6.3.7.= ,7H. ™,. 7.», ,2H. a. 

J = 8Hz) 

mp : 185-188" C (dec.) 

"w"tZrhinyl)-6Wm..,,.su,cn,,,ph.„yl>3.pyr^^ 
mp : 258-260' C (dec) 

L'^Tis^r™3.S'i3rs;,l^i^. d, .-aH.,, 7^ ,.H. s,. 7..7.e «H. 7.. ,.H, . 
J = 8Hz),8.50(lH. t. J=6Hz) 

?1TN-Syl-%T^^lormy.memy.ami^o)phe^y.]-5-[4-(mem^^^^^^^ 
IR (Nujol) : 3350, 1660, 1605. 1550. 1515 cm ' 

amide. 

Mass (m/z) : 426 (M ) 
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Example 6 

A mixture of 1-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carboxamide (2.7 g) and 
methanesulfonyl chloride (3.4 ml) In pyridine (25 ml) was stirred at 50° C for 6 hours. The solvent was 
wX?!J^h' . «dded to the residue. The precipitates were filtered and 

washed w,th water and ethyl acetate. The filtrate was separated, and the organic layer was washed with 
d,lute hydrochlonc ac.d. dried and concentrated to dryness. The residue and the former precipitates v^ e 
!f«d from a mixture of ethanol and ethyl acetate to give colorless crystals of 1-(4- 
fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazole-3K:art)onitrile(24a) y * or • t** 

10 mp: 194-196 C 

IR (Nujol) : 2240. 1600. 1515 cm"' 

NMR (DMSO-de. 5) : 3.25 (3H, s). 7.3-7.6 (7H, m). 7.95 (2H. d. J = 6.7Hz) 
Mass (m/z) : 341 (M ) ' 

rs of ^^XT"^ compounds (Examples 7-1) to 7-4)) were obtained according to a similar manner to that 
Example 7 

20 1)1 -(4-F(uorophenyl)-5-[4.(methy (thio)pheny l]py razole-3-carboxy lie acid 
IR (Nujol) 3500, 1695, 1600, 1515 cm-^ : 

2) 1 -(4-Fluoropheay l)-3-[4-(methy lsulfonyl)phenyl]pyra2ole-5-carboxyllc acid 
mp : 259-260 C (dec.) 

IR (Nujol) : 1705. 1605, 1515 cm*-^ 

25 NMR (DMSO-ds, 6) : 3.26 (3N, s). 7.3-8.3 (9H. m) 

Mass (m/z) : 360 (M*) 

3) 5-[3.5-Di(t-buty l)-4-hydroxyphenyl]-1 -(4-fIuoropheny l)pyrazole-3-carboxylic acid 
mp : 239-242 C 

IR (Nujol) : 3550, 1690, 1510 cm"^ 

NMR (DMSO-ds, 5) : 1.25 (18H, s), 6.96 (2H. s), 7.03 (1H, s). 7.25-7.45 (4H m) 
Mass (m/2) : 410 (M ), 395 \ ' f 

tl]^^:^^^^^^^ acid. 
IR (Nujol) : 1720, 1665. 1605, 1520 cm'^ 

Mass (m/z) : 399 (M*) 
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Example 8 



A mixture of 1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyra2ole-3-carboxylic acid (3 g) and 1 l'-car- 
?04 oHnd"!^ ^ in tetrahydrofuran (39 ml) was refluxed for 1 hour. Dimethylamine hydrochloride 
or 3 hlr; T?, r J^'^ ^'-^ """^ '^''rture was stirred and refluxed 

for 3 houre. The mixture was diluted with ethyl acetate, washed with water, an aqueous solution of sodium 

o^l?Zu H '"^TmT' — -'-'y. d-d and concentrated to give a paL^^w" 

0,1 of 1-(4-f uorophenyl)-N,N-dimethyl-5-[4-(methyithio) (2.6 g). 

IK (hilm) : 1620, 1510 cm"' 



Example 9 



A mixture of 1-(4-f1uorophenyl)-N,IM-dimethyl-5-[4-(methylthio)ph6nyl]pyrazole-3-carboxamide (1 a) and 
?S i^o^l?""'^•r''i'•' : -s st-rred at'ambient temperature ovJiig" 

The msolubie was filtered, and the filtrate was washed with an aqueous solution of sodium bicarbonate 
dned and concentrated to dryness. The residual oil (1.4 g) was purified by column chromatograph^on sifca 

ss ";o.T.oS:^^^^Z '^^'^^'^ N.N-dimethy.-1-(4-f.uoropheny,).5.I4-(methy,su.fonylU^^^^ 

mp : 171-173* C 

IR (Nujol) : 1620. 1510 cm"' 

NMR (DMSO-ds. S) : 3.02 (3H. s). 3.25 (3H. s). 3.32 (3H. s). 7.08 (1H. s). 7.2-8.0 (8H. m) 
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Mass (m/z) : 387 (M ) 



15 



Example 1^ 

A fixture of 1-(4-f.uoropheny,)-N^N-cn.ethy^^^^^^^^^ 

and lithium aluminum hydride (0.34 g ,n ^^^er («;f ,7;^^3^^ ml) was added to the 

hours. 4N Sodium hydroxide (10 ml) was added dropwise and ethyl a^a k ; ^^^^^^ 

mixture. The insoluble was filtered and the ^'^^^^^J^^^'^'^^^^^ silica gal (30 g) 

dried and concentrated. The residue 9) «f P""^'^„^.^^^^^^^^ oil of 3-(N.N- 

eluting with a mixture of ethyl acetate and methanol (51) to 9've a paie 
dimrthyIaminomethyl)-1-(4-f!uorophenyl)-5-[4.(methyl*^^^^^ 
IR (Film) : 2820, 2770, 1600. 1560. 1510 cm ' 

Mass (m/z) : 341 (M^). 298 obtained according to a similar manner to that 

The following compounds (Examples n-i) to ii ojj woie « 

of Example 9 . 



Example 1^ 

'° "T^N.N-Dimethyteminomethyl)M-(4-fluorophenyl)-5.[4-(methylsu.fony.)pheny.te^^^^^ 
mp : 157-160*0 (dec.) 

mp: 203-205* C 

mp: 210-212* C 

IR (Nuiol) : 3150. 1605, 1520, 1505 cm ^ . « ou x 

NMR pMSO-ds. a) ,3.26 (3H. s), 7.3-7.6 (7H. m). 7.96 (2H, d. J = 8.3Hz) 

35 Mass (m/z) : 384 (M*) 

Example 12 

. ...re Of V(.-f-uoropHeny.)-S-« 

A solution of diethyl -a;onatM3^4 9 -^^^^^^^^^^^^ ^,,8 ml) in ether (19.6 

stirred mixture of magnesium <518 mg). e hanoU^^^ J ^^.^^^ temperature for 100 minutes 

ml) under nitrogen atmosphere. "^^"^^ '"^^^ Sd chloride in tetrahydrofuran (24 ml) was added 
45 and refluxed for 25 m.nutes. A solution °^ ^^^f ^'^ temperature for 85 minutes and refluxed for 70 



50 
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eluting with a mixture of chloroform and ethyl acetate cS.i) to give p 
fluorophenyl)-5-[4- (methylsulfonyl)phenyl]pyra20te (4.2 g). 



mp : 207-209 C 
IR (Nuiol) : 1690. 1600. 1515 cm 
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NMR (DMSO-d6. S) : 2.57 (3H, s), 3.25 (3H, s). 7.2-8.0 (9H. m) 
Mass (m/z) : 358 (M ) 



5 Example 13 

f h i (l-l 9). thallium (III) nitrate 

trihydrate (1 .6 g) and perchloric acid (70%; 3.3 ml) in methanol (16 ml) and dioxane (8 ml) was stirred at 
ambient temperature overnight. The insoluble was filtered, and the filtrate was diluted with chloroform 
10 washed w'*> water, dried and concentrated. The residue (1.6 g) was purified by column chromatography on 
sil.ca gel (100 g) elutrng with a mixture of toluene and ethyl acetate (2:1) to give pale brown crystals of 1-(4- 

fluorophenyl)-3-(methoxyacety0-5-[4-(methylsulfonyl)phenyl]pyra2Ole (0 13 a) 
mp : 151-154 C 

IR (Nujol) : 1705, 1600. 1510 cm"' 
75 NMR (DMSO-ds, S) : 3.25 (3H, s). 3.39 (3H, s). 4.81 (2H. s), 7.2-8.0 (9H, m) 

thatI?^E)!^°pte"? "^^"^^ (Examples 14-1) to 14-26)) were obtained according to a similar manner to 
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20 Example 14 

1 ) 1 K4-FluorophenyIh5-[4-(methylthio)phenyl]-3-(trifluoromethy)pyrazole, 
IR (Film) : 1605. 1515, 1500 cm"! 

NMR (CDCI3, 5) : 2.48 (3H. s), 6.72 (1H, s), 7.0-7.4 (8H. m) 

25 Mass (m/z) : 352 (M*) 

2) Ethyl 5-[4-(methylthio)phenyl]-l-(4-pyridyl)pyra201e-3-carboxylate hydrochloride 
mp : 181-186 C 

IR (Nujol) : 1720, 1630, 1600, 1510 cm"^ 
Mass (m/z) : 339 (M*) 

3) Ethyl 1-(2-fIuoropheny!)-5-[4-(methylthio)phenyl]-3-carboxyfate 
IR (Film) : 1725. 1600. 1510 cm^'' 

NMR (CDCI3. 8) : 1.39 (3H, t. J = 7Hz), 2.42 (3H, s). 4.42 (2H. q, J = 7Hz), 6.9-7.6 (9H. m) 

4) Ethyl 1 -(2.4-dif luorophenyl).5-[4-(methylthlo)phenyl]pyrazole-3-carboxvlat© 
IR (Rim) : 1720, 1605, 1515 cm^i 

NMR (CDCI3. 6) : 1.40 (3H. t, J = 7H2). 2.42 (3H. s), 4.43 (2H. q, J = 7Hz), 6.7-7.8 (8H. m) 
5} Ethyl 1 -(3-fluoropheny l)-5-[J4-(methy lthio)phenyl]pyrazole-3-carboxylate 
IR (Film) : 1720, 1605. 1490 cm"'' 

' J""^ ^-^2 (2^' q. J=7Hz), 6.9-7.5 (9H. m) 

6) Ethyl 5-[4-(methylthio)phenyl]-l-phenylpyra2ole-3-carboxylate. 
IR (Film) : 1705, 1600, 1560, 1500 cm"^ 

NMR (CDCI3, 5) : 1.40 (3H. t, J = 7H2). 2.45 (3H. s). 4.42 (2H. q, J=7Hz). 6.9-7.5 (10H. m) 

7) Ethyl 1 -(4-methoxyph0ny l)-5-[4-(methy Ithio)pheny l]pyra20l9.3-carboxylate 
45 IR (Film) : 1720, 1605, 1510 cm~i 

Tp^k^???!'' '""^ ^^""^ ^^^""^^^ ^-^^ ^'^^ ^-^5 q. J = 7Hz). 6.8-7.4 (9H. m) 

8) Ethyl l-(4-methylphenyl)-5-[4-(methylthio)phenyl]pyra2ole-3-carboxylate 
IR (Film) 1720, 1605. 1520 cm-^ 

.n T^m^"^"'' '-''^ ^ = ^'^^ ^-^^ ^-45 (2H. q. J = 7Hz). 7.00 (1H, s). 70- 

9) Ethyl 5-(4-fluorophenyl)-1 .[4.(methylthio)phenyl]pyrazole-3-carboxylate 
mp : 95-96.5 C 

IR (Nujol) : 1710. 1610. 1545, 1495 crn-i 

NMR (CDCI3. 5) : 1.42 (3H. t. J = 7Hz), 2.49 (3H, s). 4.45 (2H. q, J = 7Hz). 6.9-7.3 (9H m) 
55 Mass (m/2) : 356 (M ) /. o ^^^n. 

1 0) Ethyl 5-[4-(methy lthio)phenyI]-1 -(4-nitrophenyl)pyrazolG-3-carboxvlate 
mp : 157-159 C 

IR (Nujol) : 1695. 1655. 1590. 1510 cm-^ 
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Mass (m/2) : 383 (M*) . ^ , , . 

11) Ethyl i-(4-fluorophenyl)-5-[5-(methylthio)-2-thienyl]pyrazole-3-carboxylate. 

:'S X-T:™.. .44 ,3„. s,. 4.4. «H, a 0 = 0.-7.4 ..H. 

1 2) Ethyl 1 -(4-f luorophenyl)-5-[4-(formylamino)phenyl]pyrazole-3-carboxy late. 

mp: 184-188' C 

IR (Nujol) : 3300. 1730. 1720. 1690, 1600. 1510 cm"' 

"TsTEClS-is^-SethyLo)-^^^ 

IR (Film) : 1725, 1600, 1525. 1500 cm ' 

14) Ethyl i-(4-nitrophenyl)-5-(4-tolyl)pyrazole-3-carboxylate. 

mp : 147-149' C 

'r <C^0,':« ; ,3H. s,. 4.« ,.H, .=7H.,. 0*8.3 OH. 

Mass (m/z) : 351 (M ) .01. .^^^ 

15) Ethyl 5-(4-methoxyphenyi)-1-(4-nitrophenyl)pyrazole-3-carboxylate. 

mp: 161-162* C 

IR (Nujol) : 1710, 1615. 1595, 1525. 1500 cm ' 
Mass (m/2): 367 (M*) 

16) Ethyl 5-(4-acetylphenyl)-1-(4-fluorophenyl)pyrazole-3-carboxylate, 
mp : 220-222' C 

!R (Nujol): 1710, 1610, 1510 cm ' 
mp: 173-174° C 

^MrSs?"; rXT^' «H. . 4.3. <.H. „ O-SH... e.SO «H. „, 7.03 OH, s,. 

7.2-7.5 (4H, m) 
Mass (m/z) : 438 (M*) 

1 8) Ethyl 1 -(2.5-difluoropheny l)-5-[4-(methylthio)phenyl]pyrazole-3-carboxy late. 
mp:81-84''C 

':Jb"So,:™; a.47 ,3H. 4.40 ,.H a . - 7H.,. 7.0-7.4 ,8H. ™, 

Mass (m/z) : 374 (M ) . ^ . *^ 

19) Ethyl 5-[4-(methylthlo)phenyi]-1-(2-nitrophenyl)pyrazole-3-carboxylate. 

mp ; 155-157*' C 

'rfonO,r« , ;j«a^, r.™.,. ..4= oh. 4.44 ,.H, 0 = 7H.,. 7.0-8., ,0H. 



L'R"ro.ioS' ■ ^'/-5,S,'^40 ,3H, „. 4.30 ,.H. a .-TH.,. 0.0-S.0 ,8H. 

Mass (m/z) : 401 (M ) 

21 ) 5-[4-(Methylthio)phenylM -(4-nitrophenyI).3.trifluoromethyl)pyrazole. 
mp : 163-164° C 

IR (Nujol) : 1600. 1525 cm"^ 

22) 3-(Fluoromethyl)-1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyrazole. 

NMRrc00,r« : «h".,. =.» „«. 5.07 „«. e.63 „H. „, 8.^7.3 ,8H. nn, 

Mass (m/z) : 316 (M ) . .x , 

23) 3-(Fluoromethyl)-5.[4.(methylthio)ph8nyl]-1-(4-nitrophenyl)pyrazole. 

mp : 165-1 67' C 

IR (Nuiol) : 1600, 1520, 1500 cm ^ 

n Jr^CDCI3. 6) : 2-50 (3H. s). 5.36 (1H. s), 5.60 (1H, s), 6.64 (1H. S), 7.1-8.3 (8H. m) 
Mass (m/2) : 343 (M*) 

24) 3-(Difluoromethyl)-l-(4.nitrophenyl)-5-[4-(methyithio)phenyl]pyrazoIe. 
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mp : 124-129" C 

IR (Nujol) : 1600, 1520 cm"^ 

NMR (CDCb, 5) : 2.50 (3H. s). 6.5-8.5 (10H. m) 

Mass (m/z) : 361 (M*) 

25) 3-(D{fluoromethyl)-1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyra2ole. 
mp : 70-71 ^ C 

IR (Nujol) : 1600, 1520 cm-'' 

NMR (CDCb. 5) : 2.48 (3H. s). 6.7-7.4 (10H, m) 

Mass (m/z) : 334 (M*) 

26) Ethyl 1 -(2-chloropheny l)-5-[4-(methylthio)phenyi]pyra2ole-3-carboxy late, 
mp : 1 19-120' C 

IR (Nujol) : 1715. 1605 cm~^ 

NMR (CDCI3. 5) : 1.42 (3H, t, J = 7H2). 2.45 (3H, s). 4.45 (2H. q. J = 7Hz), 7.0-7.6 (9H, m) 
Mass (m/2) : 372 (M ). 344 

The following compounds (Examples 15-1) to 15-29)) were obtained according to a similar manner to 
that of Example 6 . 



Example 15 

20 

1 ) 1 -(4-FluorophenyI)-3-[4-(methylsulfonyI)phenyl]pyra2ole-5-carbonitrile. 
mp : 200-202 

IR (Nujol) : 2240, 1600. 1515 cm'^ 

NMR (DMSO-dG, 5) : 3.28 (3H. s). 7.4-8.3 (9H. m). 

25 Mass (m/2) : 341 (M^) 

2) l-(4-FfIuorophenyl)-5-[4-(methylthlo)phenyl]pyra20le-3-carbonltrlle. 
mp : 106-107*0 

IR (Nujol) : 2250, 1600. 1510 cm"^ 

NMR (CDCI3. 5) : 2.48 (3H. s). 6.84 (1H. 5), 7.0-7.4 (8H. m) 

30 Mass (m/z) ; 309 (M*) 

3) 5-[4-(Methylsulfonyl)phenyl]-1-{4-pyridyl)pyra2ole-3-carbonitrile. 
mp : 194-195'* C 

IR (Nujol) ; 2250, 1585. 1500 cm~^ 
NMR (DMSO-ds, 5) : 3.27 (3H. s). 7.3-8.1 (7H. m). 
35 8.70 (2H. d, J = 5H2) 
Mass (m/2) : 324 (M*) 

4) 5-[4-(Methy lthio)pheny 1]-1 -(4-pyridy l)py ra2ole-3-carbonitrile hydrochloride, 
mp : 185-188° C 

IR (Nujol) : 2350, 2250, 2120. 2020, 1630. 1510 cm"^ 
40 NMR (DMSO-d6, 5) : 2.50 (3H. s). 7.1-7.6 (7H. m). 8.75 (2H. d, J =6Hz) 
Mass (m/2) : 292 (M*) 

5) 1'(2-Fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyra2ole-3-carbonltrile. 
mp : 147-148*" C 

IR (Nujol) : 2250, 1600. 1500 cm-' 
45 NMR (CDCb. S) : 3.07 (3H. s). 7.00 (1H, s). 7.0-8,0 (8H. m) 
Mass (m/z) : 341 (M*) 

6) 1-(2,4-DrfIuorophenyl)-5-I4-(methylsulfonyl)phenyl]pyra2ole-3-carbonitriIe. 
mp : 129-130* C 

IR (Nujol) : 2250. 1610. 1520 cm"' 
50 NMR (CDCI3. 8) : 3.08 (3H. s). 6.8-8.0 (8H, m) 

Mass (m/z) : 359 (M*) 

7) l-(3-FIuorophenyl)-5-[4-(methylsulfonyl)phenyl]pyra2ole-3-carbonitrile 
mp : 167-168° 0 

IR (Nujol) : 2250, 1600. 1495 cm"' 
55 NMR (DMSO-de. S) : 3.26 (3H. s). 7.2-8.0 (9H, m) 
Mass (m/z) : 341 (M*) 

8) 5-(4-Methylsulfonyl)phenyl]-1-phenylpyra2ole-3-carbonitrile. 
mp : 179-180' 0 
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IR (Nujol) : 2250. 1600, 1500 cm-^ 

NMR (DMSO-d.. 5) :^3.25 (3H. s). 7.3-8.0 (lOH, m) 

5 mp: 153-154' C 

IR (Nujol) : 2250. 1600, 1515 cm-^ 

NMR (DMSO-d., 5) : 3.25 (3H, s). 3.80 (3H. s). 7.0-8.0 {9H, m) 

Mass (m/z) : 353 (M*) -i^ 

10) 1-(4-Methylphenyl)-5-[4-(methylsuIfonyl)phenyl] pyrazole-3-carbonitriIe. 

10 mp: 210-211* C 

!R (Nuiol) : 2250, 1600, 1515 cm ^ ^ « ,olj v 

NMR^CDCl3. 5) : 2.41 (3H, s). 3.08 (3H, s). 6.96 (1H. s). 7.1-aO (8H, m) 

1 1 ) 5-(4-Fluorophenyl)-1 -[4-(methylthio)phenyllpyra20le-3-carbonitnle. 

mp : 82-83 *C 
j5 IR (Nujol) : 2250, 1610. 1545, 1500 cm"' 

Mass (m/z) : 309 (M*) 

1 2) 5-[4-(Methylthio)ph©nyl]-1-(4^iitrophenyl)pyrazole-3-carbonitnle. 

mp: 165-166° C 

IR (Nujol) : 2250, 1600, 1520, 1480 cm ' 

20 Mass (m/2) : 336 (M*) 

1 3) 1 .(4-Fluorophenyl)-5-[5-(methylthio)-2-thienyllpyrazole-3-carbon.tr.le. 

IR (Film) : 2250, 1600, 1510 cm ' , , ^ 

1 4) 5-[5-(Methylthlo)-2-thlenyl]-1 -(4-nltrophenyl)pyrazole-3-carbon.tnle. 



IR (Film) : 2250, 1600, 1525, 1500 cm ' . ^ w 

15)1-(4-Fluorophenyl)-5-[4-(N-formylmethylamino)phenyl]pyrazole-3-carbon.lr.le. 



mp : 147-148 C 

!R (Nujol) : 2250, 1 675, 1 61 6. 1 51 0 cm" 
NMR (DMSO-ds, 6) : 3.19 (3H. s). 7.2-7.7 (9H. m). 8,64 (1H, s) 

Mass (m/z) : 320 „ 
16) 5-[4-(Acetamido)phenyl]-1-(4-fluorophenyI)pyrazole-3-carbonitnle 

. mp : 96-98' C ^ * 

IR (Nujol) : 3340, 2250. 1670. 1600, 1535. 1510 cm 
NMR (DMS0-d6, B) :2.04 (3H. s). 7.1-7.6 (9K m), 10.10 (1H. s) 

^^yTH^lN^orm 

IR ^Film^ • 2250. 1680, 1610. 1515 cm ^ 
NMR (cUl a) : 2.38 (3H, s), 3.33 (3H, s), 6.8-7.4 (9H. m). 8.55 (1H. s) 

1 8) 1 -(4-FIuoropheny!)-5-(4-methoxyphenyl)pyrazole.3-carbonitnle. 

mp: 122-123' C 
40 IR (Nujol) : 2250, 1610, 1500 cm ' 

NMR (CDCI3. 5) : 3.82 (3H. s). 6.8-7.4 (9H. m) 
Mass (m/z) : 293 (M*) 

1 9) 5-(4-Methoxypheny l)-1 .(4-nitrophenyl)pyrazole-3-carbonitrile. 

mp : 125-1 26 
45 IR (Nujol) : 2250, 1615, 1600. 1520, 1500 cm 
Mass (m/2) : 320 (M*) 

20) 1 ,5-Bis(4-methoxyphenyl)pyra2ole-3-carbonitnle. 
mp: 79-80 'C 

IR (Nujol) : 2250, 1610. 1515 cm ^ 

NMR (CDCI3. 5) : 3.81 (3H, s). 3.83 (3H. s). 6.7-7.3 (9H, m) 

Mass (m/z) : 305 (M*) ^ * -1 

21 ) 5-(4-Cyanophenyl)-1 -(4-f luoropheny l)pyrazole-3-carbonitrile. 

mp: 154-156° C 

IR (Nujol) : 2250. 2230. 1615. 1510 cm ' 
55 NMR (CDCia, B) : 6.96 (1H. s), 7.0-7.7 (8H. m) 

mp : 189-190' C 
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IR (Nujol) : 3600, 2250. 1600, 1500 cm~i 

NMR (DMSO-de, 5) : 1.24 (18H, s). 6.96 (2H, s), 7.3-7,5 (5H, m) 
Mass (m/z) : 391 (M*). 376 

23) 1-(2-Fluorophenyl)-5-[4-(methylthio)phenyl]pyrazole-3-carbonltrile. 
5 mp : 76-77* C 

IR (Nujol) : 2250, 1600, 1505 cm-^ 

NMR (CDCI3. 8) : 2.46 (3H, s), 6.87 (1H. s). 7.0-7.0 (8H, m) 
Mass (m/z) : 309 (M*) 

24) 1-(2.4-Dif[uorophenyl)-5-[4-(methylthio)phenyl]pyrazole-3-carbonltrile. 
10 mp : 74-75 C 

IR (Nujol) : 2250, 1600, 1520 cm-^ 

NMR (CDCI3, S) : 2.47 (3H, s), 6.8-7.6 (8H. m) 

Mass (m/z) : 327 (M*) 

25) 1-(2.5-Difluorophenyl)-5-[4-(methylthio)phGnyl]pyrazole-3-carbonitrile 
15 [R (Film) : 2250, 1625, 1600, 1510 cm- 

26) 1-[4-(N-Formylmethy!amino)phenyir5-[4-(methylthio)phenyl]pyrazole-3-carbonitrlle 
mp : 132-134 C 

IR (Nujol) : 2250. 1670. 1600, 1515 cm"^ Mass (m/z) : 348 (M*) 
20 27) 5-[4-(MethyIthio)phenylM ■(2-nitrophenyl)pyrazole-3-carbonitrlle. 
IR (Film) : 2250. 1605, 1535 cm-^ 

28) 1-(4-Fluoro-2-nitropheny()-5-[4-(methyithio)phenyl]pyrazole-3-carbonltrlle 
IR (Film) : 2250, 1590, 1550, 1510 cm-^ 

29) l-(2-Chlorophenyl)-5-[4-(methylthio)phenyl]pyrazole-3-carbonltrile 
25 mp:1 24-125 °C 

IR (Nujol) : 2250. 1600 cm"^ 

NMR (CDCI3, 5) : 2.45 (3H, s). 6.88 (1H, s). 7.0-7.5 (8H, m) 
Mass (m/z) : 325 (M*) 



30 Example 16 



A m,xture of 1-(4-fluorophenyl)-5-[4^^^ (3 gj, ^upric chloride (1.6 g) and 

t-butyl n.tnte (114 g) ,n acetonitrile (50 ml) a..cl dioxane (20 ml) was stirred at ambient temperature for 4 
hours. The insoluble was filtered, and to the fi..rate were added ethyl acetate and water. The organic layer 
35 was separated washed with dilute hydrochloric acid, dried and concentrated. The oily residue (3 8 g) was 
punfled by column chromatography on silica gel (40 g) eluting with a mixture of toluene and ethyl acetate 
(10:1) to give a brown oil of 1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyra2ole (1 4 a) 
IR (Film) : 1600, 1510 cm"' v • w 

NMR (CDCI3. S) : 2.48 (3H. s). 6.48 (1 H. d. J = 1 .8H2). 6.9-7.4 (8H. m), 7.70 (1 H. d J = 1 8H2) 
40 Mass (m/2) : 284 (M ) ' 

The following compounds (Examples 17-1) to 17-30)) were obtained according to a similar manner to 
tnat of cxampio 2 . 
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45 Example 17 

1 ) 1 -(4-Fluorophenyl).5-[4-(methylsulfonyl)phenyI]pyrazoIe. 
mp : 110-112°C 
IR (Nujol) : 1600. 1515 cm-i 

NMR (DMSO-dG, 8) : 3.25 (3H. s). 6.83 {1H. d, J = 1.9Hz). 7.2-8.0 (9H m) 
Mass (m/z) : 316 (M ) 

2) 1-(4-Fluorophenyl)-5-[4.(methylsulfonyl)phenyl]pyrazole-3-carbonitrile 
mp : 197 C 

IR (Nujol) : 2240, 1600. 1515 cm-^ 

3) Ethyl 5-[4.(methylsulfonyl)pheny l]-1 -(4-pyridy l)pyrazole-3-carboxylate. 
mp : 195-199 C 

IR (Nujol) : 1715, 1585, 1500 cm"-^ 

NMR (DMSO-d.. 8) : 1.33 (3H, t. J=7Hz). 3.28 (3H. s), 4.37 (2H. q. J = 7Hz). 7.2-7.4 {3H. m). 7.62 (2H, d, 
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J = 8.5Hz), 7.97 (2H, d, J = 8.5Hz). 8.68 (2H. broad s) 
mp: 165-167' C 

^Zci::^': ° -HZ), 3.0e (3H, s). 4.47 ,aa 0 -THz,. 7.0-7. ,.H. ™, 

mp : 184-185* C 

rEUTH^5S!r^"»'^H4-(me*yl3ullon,llp.e.vnpyra.o«^^^^^^ 

mp: 110-112° C 

' n£"^Zl. r/zHz, 3.0. ,3H. s,. 4.47 ,.H. . = 7„.. 7.0-0., <,H. 

mp : 122-125'* C 

IR (Nujol) : 1715. 1610, 1590. 1515 cm 

25 mp: 149-151' C 

IR (Nujol) : 1720, 1600, 1520 cm 

mp: 199-200° C 
30 IR (Nujol) : 2250. 1 600. 1 530. 1 500 cm 

nTH4-FlL;rop'lnvl5-[5-(methy.suH^^^^^^^ 

mp t 131-132° C 
IR (Nujol) : 2250. 1510 cm"' 
35 NMR (DMSO-d6, S) -.3.25 <3H. s). 7.3-7.8 (7H. m) 

mp: 98-106* C 

IR (Nujol) : 2250, 1615, 1595. 1530 cm 

" T3TH2TDiffuZlnyl)-5-l4-(m3th^^ 
mp: 139-140° C 

IR (Nujol) : 2250, 1620. 1605. 1505 cm 

NMR (DMS0-d6, 5) : 3.26 (3H. s). 7.4-8.0 (8H. m) 

" ^Y"K-Formylme\^^^^ 
mp : 170-173' C 

Kt'^sS!: <3H. ... 7.4-a.O ,»H. 0.03 OH. s, 

" "6TH"SeZull!y«P..e"»IH-(=-«^ 

mp: 123-125' C 

IR (Nujol) : 2250. 1605, 1535 cm ^ 

^ :eTHtnLoS2^^^^^^^ 

mp: 191-193* C 

IR (Nujol) : 2250, 1600, 1545. 1510 cm 
Mass (m/z) : 386 (M*) 
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1 7) 5-[4-(Methylsulfonyl)phenyj]-1 -(4-nitrophenyi)-3-(trifluoromethyl)pyra2ole 
mp : 163-164 C / /i-/ • 

IR (Nujol) : 1600, 1535 cm-^ 
Mass (m/z) : 411 (M*) 

1 8) 3-Bromo-1 "(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazole 
mp : 185-186 C 

IR (Nujol) : 1600, 1515 cm-^ 

NMR (DMS0-d6, 8) : 3.24 (3H, s). 7.03 (1H. s). 7.2-8.0 (8H. m) 
Mass (m/2) : 396. 394 

19) N-Cyclopropyl^ 
mp 185-186 C 

IR (Nujol) : 3350, 1660, 1605. 1545. 1535. 1510 cm"^ 

IS 20) Ethyl 5-[4-(methylsulfonyl)phenyl].l-[4-nitrophenyl]pyr.^20le-3-carboxylate 
mp : 209-210 C 

IR (Nujol) : 1710, 1600. 1525 cm-' 

NMR (OMSO-d.. 5) : 1.33 rJH. t. J = 7H2). 3.26 (3H. s). 4.37 (2H, q, J = 7Hz). 7.36 (1H. s). 7.5-8.4 (8H. 

20 Mass (m/z) : 415 (M*) 

mp^lTe^lS^^ 
IR (Nujol) : 1600, 1515 cm"' 

NMR (DMS0-d6, 5) : 3.25 (3H. s). 5.35 (1H. s). 5.59 (1H. s). 6.9-8.0 (8H. m) 

25 Mass (m/z) : 348 \ » / 

22) 1 -(4-Fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-3-pyra2olylmethyl acetate 
mp : 1 02-1 03 C 

IR (Nujol) : 1740, 1720, 1600. 1515 cm"^ 

NMR (CDCI3 5) : 2.14 (3H. s). 3.07 (3H. s), 5.10 (2H. s). 6.66 (1H, s), 7.0-8.0 (8H. m) 
30 Mass (m/z) : 388 (M ), 345 \««^. 

mp ^S^S"^?^^^^^ 
IR (Nujol) : 1600, 1515 cm~^ 

NMR (DMS0-d6, 5) : 3.25 (3H. s). 4.82 (2H, s), 6.91 (1H, s), 7.2-8.0 (8H m) 
35 Mass (m/z) : 364 (M ) ^ » / 

24) 3-(Fluoromethyl)-5-[4-(methylsulfonyl)phenylM -(4-nltropheny I) pyrazole 
mp : 152-153 C j f - 

IR (Nujol) : 1600, 1525 cm~^ 
Mass (m/z) : 375 (M*) 

mp^^S^^^^^^^ 

IR (Nujol) : 3430, 1615, 1540 cm-"' 

NMR (CDCI3, S) : 2.72 (3H. s). 3.07 (3H, s). 3.97 (1H. s). 6.5-8.1 (10H m) 
Mass (m/z) : 377 (M ) \ • / 

26) 3-(Difluoromethyl).1-(4-fluorophenyl)-5-[4-(methyIsulfonyl)phenyl]pyrazole. 
mp I 190-191 C 

IR (Nujol) : 1600, 1515 cm-^ 

NMR (CDCI3. 5) : 3.08 (3H. s). 6.5-8.0 (10H. m) 

Mass (m/2) : 366 (M*) 

27) 4-Bromo-1 -(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazole 
mp : 169-170 C 

IR (Nujol) : 1600, 1510 cm"! 

NMR (CDCI3, 5) : 3.10 (3H, s). 7,0-8.0 (9H, m) 

Mass (m/z) : 396, 394 

mp . ^o^-4(ioo C 
IR (Nujol) : 3350. 1680. 1595. 1535. 1505 cm"-' 
NMR (DMSO-ds. S) : 3.26 (3H. s). 7.0-8.0 (14H. m). 10.26 (1H. s) 
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15 



20 



25 



STHrRuomp'enyl)-5-t4-(methylsulfonyl^^^^ 

mp: 229-230' C 

KToDOr«'- mlz™^^^^^^^^ 3.00 .3H. s,, 3.67 ,H, .. .-SH.,, 3.07 ,aH, . = aH«. .... ,7H. 

m), 7.87 (2H. d, J = 8Hz) 

mp : 151-152* C 

IR (Nuiol) : 2250, 1610. 1545, 1490 cm 

NMr"ScI3, a) : 3.05 (3H. s). 7.02 (1H, s). 7.3-8.0 (8H. m) 

Mass (m^z) : 357 (M ) 

Example 18 

"T^lxture Of ethy. 1H4-fluoropheny.)-H4,.ethv>mio)p.e^^^^ 

sium hydroxide (2 g) in methanol (50 ml) j^^^^ acidified with dilute 

residue was dissolved In water , ^«l,"^J^!^^°i°j3^^^^^ with water, dried over 

^jTr:!tsrS.J^ - .hano. to .ive crysta. 

S Htfirrophenyl)-5^ ^^"^ <^ 

IR^S'^^BSO, 3300. 2500. 1710. 1680. 1600. 1515 cm"^ 

Mass (m/z) : 328 (M*) ,^,,^^.1^^ 19-1^ to 19-11)) were obtained according to a similar manner to 

The following compounds (Examples ia-i) to i» i wj woic 

that of Example 18 . 



Example 19 

'° 1) 5-[4-(Methylsulfonyl)phenyl]-1-(4-pyridyl) pyrazole-3-carboxylic acid, 
mp : 270-271 ° C (dec.) 

rX^sr : ^r^eiaa ;H!T,:7..a.o ,7H, .ee ,=h, ^aa «, .3^ <ih. 

35 I^ass (m/2) : 343 (M ) „ u i-^ .,oiH 

2) 5-[4-(Methylthio)phenyn-1-(4-pyridyl)pyra2ole-3-carboxyl.c ac.d. 

mp: 225-227° C 

IR (Nujol) : 3400, 2400, 1700. 1600. 1510 cm 

^ 3)HrFruo;oXnylIW(methy.sul^^^^^^^^ 

mp: 228-229" C (dec.) 

l^°l^"'S.n. - 0 13..7 ,.H. 

mp : 231-233° C (dec.) 

IR (Nuiol) : 2600. 1 700. 1 600, 1 51 5 cm ^ „ „ u x 

urn (DMSO-ds. *) :^3.25 (3H. s). 7.3-8.0 (8H. m). 13.20 (1H. s) 



50 



5)H3-R?o;o%liyl)-V[4-(methylsu^^^ 
IR (Nujol) : 2630. 1705, 1600, 1490 cm ' 



■a (Nujol) : . „ „ X 

NMR (DMSO-de, «) :^3.26 (3H. s). 7.1-8.0 (9H. m) 

6)T[i-TMlthyfsurnyO^ 
55 mp: 203-205° C 

IR (Nujol) : 2625. 1700, 1800. 1495 cm" 



7)Hi-MShoxfpilenyl)-5-[^ 
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mp : 197-199' C 

IR (Nujof) : 1700, 1600. 1515 cm-' 
Mass (m/z) : 372 (M") 

8) 1 -(4-Methylpheny !)-5-[4.(methylsulfonyl)phenyl]pyra2ole-3-carboxyiic acid 
5 mp : 185-187 C 

IR (Nujol) : 2600. 1700, 1600. 1510 cm-^ 
Mass {m/z) : 356 (M*) 

9) 5-(4-Fluorophenyl)-l -[4-(methylthio)phenyl]pyra2ole-3-carboxylic acid 
mp : 176-178 C 

10 IB (Nujol) : 3500. 1680. 1610. 1545. 1490 cm-^ 
Mass (m/z) : 328 (M*) 

1 0) 5-[4-(Methy lthlo)pheny (M -(4-nltrophenyl)pyrazoIe-3-carboxyiic acid 
mp : 188-189 C 

IR (Nujol) : 1690. 1595. 1520 cm^^ 
15 Mass (m/z) : 355 (M*) 

11) 1-(2.4-DifIuorophenyl)-5-[4.(methylthio)phenyl]pyra2ole-3-carboxyllc acid 
mp : 188-190 C 

IR (Nujol) : 3300, 2500, 1705. 1680. 1600. 1520 cm"^ 
Mass (m/z) : 346 (M*) 



20 



Example 20 



25 



HvdrtodteT^d %vT^l f-"'««'°^P'^«"y')-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carboxylate (2 g) and 
hydnodic acid (57%. 5 ml) m acetic acid (10 ml) was refluxed for 5 hours. The reaction mixturJ was 

Z^nSir ' '^'l^^^r ^'^"^""^ °^ bisulfite giving^ poSlT TOs 

crude powder was pur.f.ed by column chromatography on silica gel (80 g) eluting wUh a mixture of 

cSx^ic a^ (oTgT " ^'^^ ^ 1-(^hyc.roxypheny.,-5-[4-U'^^^^^^^^^^^ 

mp : 233-236" C (dec.) 
30 IR (Nujol) : 3550, 3250. 1700, 1600. 1515 cm""^ 
Mass (m/z): 358 (M*) 



Example 21 



35 



40 



.hlolr?n ,w ':Jt""°~P^«"y'>-5-f4-(methylthio)phenyl]pyra2ole-3-carboxylic acid (13.5 g) and thionyl 
chio nde (10 ml) m d.chloroethane (30 ml) was refluxed for 1 hour. The mixture was concent,Jed to ^0 an 
o,l of 1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyrazole-3-carbonyl chloride. ^"^^^ ^ g'^^ an 

IR (Film) : 1760, 1605, 1510 cm-i 

A solution of the above chloride in tetrahydrofuran (50 ml) was added dropwise to a mixture of 28% 

ammon.a water and tetrahydrofuran (50 ml) at 5 to lo'c. The mixture was stirred for 1 hour arlwtn; 

temperature The solvent was evaporated and the residue was triturated with water to g ve c^ltat oTi 1 

fluorophenyl)-5-[4-(methylthio)phenyl]pyra2ole-3-carboxamide (11 .2 g) ^ 
mp : 180-181 C 

45 IR (Nujol) : 3500, 3425, 1670, 1600, 1510 cm"' 

NMR (CDCI3. 5) : 2.48 (3H, s). 5.70 (1H, s). 6.87 (1H. s). 7.0-7.4 (9H. m) 
Mass (m/z) : 327 (M ) 

thatIf'B;2I?,^2l'°""'°""'" '^"'^ *° "^"'^^ "^"^ *° ^ ^^'^ -"^nner to 



50 



Example 22 



1 ) 5-[4-(Methyisulfony l)pheny IM -(4-pyrldyl)pyra2ole-3-carboxamlde 
55 mp : 286-288 C 

IR (Nujol) : 3550. 3300. 3200. 1690. 1595. 1500 cm-' 

NMR (DMSO-dc. 5) :^3.28 (3H. s). 7.18 (1H. s). 7.3-8,0 (8H. m). 8.66 (2H. d. J = 5Hz) 
Mass (m/z) : 342 (M ) ^ 
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2) 5-[4-(Methylthio)phenyl]-1-(4-pyridyl)pyrazole-3-carboxamide 

mp: 213-215° C 



35 



IR (Nuiol) : 3360, 3150. 1680. 1595 cm ^ 

3)1-(2-nuorophenyl)-5-[4-(methylsulfonyl)phenyllpyrazole-3K;a^^^ 

5 mp: 198-199' C 

IR (Nuiol) : 3500. 3150, 1690. 1600. 1510 cm ' 

NMR^CDCU, a) : 3.06 (3H, s). 5.68 (1H. s). 6.86 (1H. s). 7.1-7.9 (9H. m) 

,0 mp: 213-214* C 

IR (NuiOl) : 3440, 3150, 1685, 1610. 1520 cm 
NMrTmSO-cI.; a) :^3.25 (3H. s). 7.23 (1H. s). 7.3-8.0 (7H. m) 

,5 mp: 217-218° C 

IR (Nuiol) : 3460. 3220. 1680. 1600. 1490 cm 
NMR (DMSO-dG. 6) :^3.26 (SH. s). 7.1-8.0 (11H. m) 
Mass (m/z) : 359 (M*) . „ 

6) 5-[4-(Methy IsulfonyDpheny l]-1 -phenylpyrazote-3-carboxamide. 

20 mp : 265-266° C 

IR (Nuiol) : 3475. 3200. 1680. 1600. 1495 cm ' 

NMR (DMSOd.. 5) :^3.24 (3H. S). 7.16 (1H. S). 7.3-8.0 (11H. m) 

7) H4-Mem^^^^^^^^ 

25 mp: 178-179' C . 

lR(Nuiol):3480,3310,3230. 1675. 1590. 1515 cm 

NMR (DMSO-d., a, :^3.24 (3H. s). 3.79 (3H. s). 6.9-8.0 (11H. m) 

8) Hi-HyimSihrnyl)-5-[4-^ 

30 mp : 269-271 * C „ 

IR (Nujol) : 3550, 3460, 3200. 1680. 1600. 1520 cm 

TlTMem^'hen^^^^^^^^ 
mp: 125-130* C 

IR (Nuiol) : 3470. 3200, 1680. 1600. 151 5 cm 
NMR (DMSO-d.. a) :^2.35 (3H. s). 3.24 (3H. s). 7.1-8.0 (11H. m) 

?oTM4-FL?phinyll^^ 

mp: 157-159* C _, 
,0 IR (Nuiol) : 3460, 3270. 1670. 1610. 1595. 1645. 1495 cm 

riT5-t4-Sethyrthlo)pLnyl]-1-(4-nitrophenyI)pyra20l^^^ 
mp : 192-194* C 

IR (Nujol) : 3480, 3150, 1690. 1610. 1595. 1520 cm" 

« Mass (m/2) : 354 (M ) ^ 

12) 1 -(4-Fluorophenyl)-5-(4-tolyl)pyra20le-3-carboxamide. 

mp : 183-186*0 

IR (Nujol) : 3500. 3350. 3300. 1685. 1610. 1510 cm ^ 
NMR (DMSO-de. a) :^2.29 (3H. s). 6.8-7.5 (9H. m). 7.68 (2H. s) 

mp: 171-173' C 

IR (Nujol) : 3440. 3200. 1665. 1600. 1515 cm- 
Mass (m/z) : 345 (M*) 
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Example 23 

of i-(4-hydroxyphenyl)-5-t4-(methylsulfonyl)pheny1]pyrazole-3-cartDOxamide (1.3 g) and 



A mixture 
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methanesulfony! chloride (2.5 g) in pyridine (20 ml) was stirred at 50*C for 5 hours. The solvent was 
evaporated, and dilute hydrochloric acid and ethyl acetate was added to the residue. The organic layer was 
washed with water, dried and concentrated. The residue was purified by column chromatography on silica 
gel (20 g) eiuting with a mixture of chloroform and methanol (20:1) to give crystals of 5-[4-(methylsuifonyl)" 
5 phenyl]-1-[4-(methylsuifonyloxyphenyl]pyrazole-3-carbonitrile (0.79 g) 
mp : 195-196" C 

IR (Nujol) : 2260. 1600, 1510 cm-^ 

NMR (DMS0-d6. 5) : 3.10 (3H. s), 3.45 (3H. s). 7.4-8.0 (9H, m) 
Mass (m/2): 417 (M*) 



Example 24 



75 



A solution of sodium periodate (0.7 g) in water (5 mi) was added to an Ice-cooled solution of 1-(4- 
fiuorophenyl)-5-[4-(methylthio)phenyl]pyra2ole-3-carbonitrile (0.6 g) in methanol (50 ml). The resulting solu- 
tion was stirred at room temperature for 8 hours. The insoluble was filtered off and the filtrate was 
concentrated. The residue obtained was dissolved in ethyl acetate, and washed with an aqueous solution of 
sodium hydrogen sulfite and water. The organic layer was dried and concentrated to give an oily residue 
(0.6 g). The residue was purified by column chromatography on silica gel (13 g) eiuting with a mixture of 
20 chloroform and methanol (50:1). The purified product was crystallized from a mixture of hexane and ethanol 

to give crystals of 1-(4-fluorophenyI)-5-[4-(methylsulflnyl)phenyl]pyrazole-3-carbonitrlle (0 45 a) 
mp : 104-105 C \ • y/- 

IR (Nujol) : 2250, 1600, 1515 cm^^ 

NMR (CDCIa, 5) : 2.76 (3H, s). 6.94 (1H. s). 7.0-7.7 (8H, m) 
25 Mass (m/z) : 325 (M*), 310 



Example 25 

30 A mixture of 5-(4-fluorophenyl)-1-[4-(methylthio)phenyl]pyra2ole-3-carbonitrile (0.75 g) and 30% hy- 
drogen peroxide solution (1.4 ml) In acetic acid (10 ml) was stirred at 50'C for 4 hours. The reaction 
mixture was concentrated, and the residue was recrystallized from ethanol to give crystals of 5-{4- 
fluorophenyi)-l -[4-(methylsulfony l)phenyl]pyra2ole-3-Cc*« bonltrile (0.66 g) 
mp: 162-163* C 

35 IR (Nujol) : 3140, 2250. 1610, 1595, 1500 cm^^ 

NMR (CDCI3. 5) : 3,09 (3H, s), 6.89 (1H. s), 7.0-8.0 (8H, m) 
Mass (m/z) : 341 (M*) 



40 Example 26 



45 



A mixture of 5-[4-(methylsulfonyl)phenylH-(4-nitrophenyl)pyra20le-3-carbonitrile (1.1 g), iron powder 
(1.1 g) and ammonium chloride (0.11 g) in ethanol (20 ml) and water (7 ml) was refluxed for 1 hour The 
solvent was evaporated, and the residue was filtered, washed with water and dissolved in hot ethyl acetate 
The solution was filtered and the filtrate was concentrated. The residue obtained was recrystallized from 
ethyl acetate to give crystals of 1-(4.aminophenyl)-5-[4-(methyisulfonyl)phenyl]pyra2ole-3.carbonitrile (0 83 

g)- 

mp : 228-229 'C 

IR (Nujol) : 3480, 3400. 3150, 2250, 1645, 1605. 1520 cm-^ 
50 NMR (DMSO-ds. 5) :^3.25 (3H, s). 5.57 {2H, s), 6.5-8.0 (9H m) 
Mass (m/2) : 338 (M*) 



55 



Example 27 



/no^ 1-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazol-3-amine (0.7 g) and acetic anhydride 

(0.22 ml) m dichloromethane (15 ml) was stirred at ambient temperature for 3 hours, and concentrated The 
residue was purified by column chromatography on silica gel (15 g) eiuting with a mixture of toluene and 
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.K , .,«t. f2-l^ The desired product (0.63 g) was recry stall! zed from ethanol to give pale brown crystals 
mp: 203-205' C 



S) 

Mass (m/z) : 373 (M ). 331 



10 Example 28 



„l, and wanydrofuran (7 ml) at -20 C. Tbe ■^"f^^.'^ " ' °J°^„«.ed from a mlx.u.e 

:^i;:^dt«r»:;:e-'^e%r«r.'S/or^^^^^^^ 

phenyl]-3-pyra2olyl}carbamate (0.51 g). 
mp: 225-227' C 

» 'zts-sSS: ;;^:.6 "h:s°3s;h. * e.^ „«. ..... d. .=aH.,. ,o.^ 

s) 

Mass (m/z) : 389 (M ), 357 
25 Example 29 

chloride (0.224 ml) in pyridine (8 mi) was ^^J^^,^^^* rSLHth w^^^^ 

evaporated, and the residue was dissoived ,n ^f^^V f ^^^^^^^^ on silica gel (20 g) 

30 dried, and concentrated. The res.dual o.l J^'^ ^^^^.^^ (0.74 g) was recrystallized from 

:s "To ' "^T'^rzr c^nr ^^ni^^Siiophen w<-hv.~^^ 

pyrazolyl}methan8SUlfonamide (0.62 g). 
mp : 186-187* C 

'Sr ^^^: «4 <3H. «. „H, ., 7.a-7.S ,SH. ... 7.S, d. U-B.H.,. ,0.37 

(1H.S) 

Mass (m/z) : 409 (M ) 
Example 30 

. .,«„a o, H«phenyim4.<-e.nyls*ny,,phen^^ 
acid ,1 ml, in formalin (37%; 5 ^S^^^^^^ Slum" *roma.o,r,phy c« 

..s^ad -.1.1. wa«r, driad. and J^^^JImJ » p,od« obtained «as recrystallized 

carbonitriie (0.46 g). 
mp : 171-172' C 
50 IR (Nujol) : 2240, 1 610, 1 530 cm ' 
Mass (m/z) : 366 (M ) 



35 
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45 



55 



Example 31^ 

A mfxture ». H4-an,ino^en,^5^4.,metny,s.,f» 
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10 



.ti^.rSiT''; T^' T fr^f"*'"- °> O""''"" >'y «""">" chromatography », 
mp : 166-168' C 

IR (Nujol) : 3450, 2240, 1610. 1530 cm~^ 

NMR (DMSO-ds. 5) : 2.51 (3H. d, J=5Hz). 3.25 (3H. s). 6.17 (1H, q. J = 5Hz), 6.5-8.0 (9H. m) 

The following compound (Exannple 32) was obtained according to a similar manner to that of Example 



Example 32 



of Example 24 . 

20 



1-(4-Fluorophenyl)-5-[4-(methylthio)phenyl]pyrazol-3-ylmethylamine. 
IR (Film) : 3400, 3300, 1600, 1500 cm-^ 

15 NMR (CDCI3. 8) : 1 .85 (2H. s). 2.47 (3H, s). 3.96 (2H, s). 6.43 (1 H. s). 7,0-7.4 (8H, m) 
Mass (m/z) : 313 (M ) ^ » / 

xll^ple 24 co"^P°""ds (Examples 33-1) to 33-7)) were obtained according to a similar manner to tiiat 
Example 33 

1) 1-(2-Fluorophenyl)-5-[4<(methylsulfinyI)phenyl]pyra2ole-3-carbonitrlle 
mp : 139-140 C 

25 IR (Nujol) : 2250. 1600. 1500 cm"' 

NMR (CDCI3, 6) : 2.73 (3H. s), 6.96 (1H. s). 7.0-7.7 (8H, m) 
Mass (m/z) : 325 (M ), 310 

2) 1-(2.4-D(fluorophenyl)-5-[4-(methyisulfinyl)phenyl]pyra2ole-3-carbonitrile 
mp : 136-137 C 

30 IR (Nujol) : 2260, 1615, 1520 cm^^ 

NMR (CDCI3. S) : 2.74 (3H. s), 6.8-7.7 (8H. m) 

Mass (m/z) : 343 (M*), 328 

3) 1-[4-(N-Formylmethylamino)phenylh5-[4-(methylsulfinyl)phenyU^^^^ 
IR (Film) : 2250, 1680, 1610, 1515 cm"^ 

IR (Nujol) : 1600, 1530, 1495 cm-^ 
Mass (m/z) : 395 (M*) 

m ^-Tso^^sT^? 

IR (Nujol) : 1600, 1515 cm"' 

NMR (CDCI3. 8) : 2.75 (3H. s), 5.36 (1H. s). 5.60 (1H, s). 6.69 (IH. s), 7.0-7.7 (8H. m) 
Mass (m/z) : 332 (M ) ' v . / 

6) 3-(Chloromethyl).1-(4-fluorophenyl).5-[4-(methylsulfinyl)phenynpyrazole 
45 mp : 96-97 C 

IR (Nujol) : 1600. 1515 cm-^ 

NMR (CDCI3. 8) : 2.75 (3H. s), 4.70 (2H, s). 6.65 (1H. s). 7.0-7.7 (8H m) 
Mass (m/z) : 348 (M ) n » / 

7) 3.(Difluoromethyl-1.(4-fluorophenyl)-5-[4-(methylsulfinyl)phenyl]pyrazole 
50 mp : 165-166 C /k y jky ei^u.e, 

IR (Nujol) : 1600, 1515 cm"^ 

NMR (CDCI3. 8) : 2.75 (3H, s). 6.5-7.7 (10H. m) 

Mass (m/2) : 350 (M*), 335 

ss thatl?'^"l6""'°""'' ^"''""^'^^ '° ^^'^ --^^'"9 *° - -nner to 

Example 34 
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1) 1-(4-Aminophenyl)-5-[5-(methylsulfonyl)-2-thienyl]pyrazole-3-carbonitrile. 

mp: 200-203° C 

IR (Nujol) : 3500. 3420. 2250, 1620, 1520 cm 
Mass (m/2) : 344 (M*) 

2) Ethyl i.(4-aminophenyl)-5-(4-tolyl)pyra201e-3-carboxylate. 

mp: 174-175° C . 
IR (Nujol) : 3460. 3380, 1730. 1700. 1635. 1520 cm 

3) T(i-tSmThUyl)-V{4-methoxyphenyO 

mp: 175-177° C _, 
IR (Nujol) : 3420. 3350, 2250, 1640, 1610, 1520 cm 

mmX^MSO, 3350. 3230. 1715. 1635. 1610. 1520 cm- 

^)HiSmimXny.^^^^^^^ 
mp : 191-192° C 

IR (Nujol) : 3500, 3400, 2250, 1635, 1600, 1500 cm 

6) H2-Am^nof«^^^^^^ 
mp: 206-208' C 

IR (Nujol) : 3500. 3400, 2250. 1630, 1510 cm 

7) T(rAmlnoX!^^^^^^^^^^ 
mp: 112-113° C 

IR (Nujol) ; 3500, 3400. 1625. 1600. 1520. 1500 cm 

rtutmmophZ^^^^^^^^^ 

mp : 250-251 ' C _i 
IR (Nujol) ; 3500, 3400. 1640. 1600. 1520. 1500 cm 

mmo\V^5^- 3380. 3250. 1645. 1610. 1525. 1505 cm"' 



55 



roTH^JminoXiU-Cmethylsulfony.)- 
mp: 208-210* C 

IR (Nujol) : 3500, 3400, 1635. 1605. 1520 cm 
mp: 112-116*0 



mp: 245-247° C „^ 
rt':«'^:ri^r«HTil™«:?- rsH. «. 4.33 <aH. «H, 3,, 3.5-3.0 ,SH, 

50 nn) ^ 

Mass (m/z) : 385 (M ) ^^^^^ .^^ 3..^. 35.2)) were obtained according to a similar nnanner to 
The following conr^pounds (Examples 35-1) ana 00 

that of Example 27 . 



Example 35 

1)5.[4-(Acetamido)phenylM-(4.fluorophenyl>pyrazole-3-carboKamlde. 
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mp : 273-275 °C 

IR (Nujol) : 3500. 3200, 1670, 1600. 1550. 1510 cm-^ 
Mass (m/z) : 338 (M*) 

mV'2oS7^cf 

IR (Nujol) : 3270. 2250. 1690, 1670. 1605. 1555. 1515 cm-^ 

NMR (DMS0-d6, 5) : 2.07 (3H, s). 3.25 (3H. s). 7.3-8.0 (9H, m). 10.21 (1H s) 

Mass (m/2) : 380 (M ), 338 ^ 

The following compound (Example 36) was obtained according to a similar manner to that of Example 



10 29 

Example 36 



20 



25 



IR (Nujol) : 3240, 2250, 1600, 1515 cm"' 

NMR (DMSO-ds. S) : 3.09 (3H. s), 3.26 (3H, s). 7.2-8.0 (9H, m). 10 17 (1H s) 
Mass (m/z) : 416 (M ) ' \ . i 

Of BLmpteT ^ «''"P°'^nds (Examples 37-1) to 37-4)) were obtained according to a similar manner to that 
Example 37 

1 ) 1 -[4-(pimethylamino)phenylh5-[5-(methylsulfonyl-2-thienyl]pyra2ole-3-cart)onitril^ 
mp : 1do-169 C 

IR (Nujol) : 2250, 1610. 1525 cm"' 

NMR (DMSO-ds, 5) : 3.01 (6H. s). 3.33 (3H. s). 6.7-7.8 (7H. m) 

30 Mass (m/z) : 372 (M ) 

2) 1-[4-(Ethylamino)phenyl].5-[4-(methylsulfonyI)phenyl]pyra2ole-3-carbonitrile 
mp : 167-168 C 

IR (Nujol) : 3400, 2240. 1610, 1525 cm-^ 

NMR (CDCla 5) : 1.28 (3H. t. J = 7H2). 3.07 (3H. s). 3.13 (2H. q. J=7Hz). 6.5-8.0 (9H. m) 
35 Mass (m/z) : 366 (M ), 351 /. ovi \on. m; 

3) 1-[4-(Diethylamino)phenyl]-5-[4-(methylsulfonyl)phenyl]pyra20le-3<carbonltrile 
mp : 155-156 C 

IR (Nujol) : 2240, 1610. 1520 cm-» 

4) 3-(Ruoromethyl)-l-[4-(metf,ylamino)phenyl]-5-[4^ 

mp . 151''i53 C 

IR (Nujol) : 3425. 1615. 1535 cm^^ 
Example 38 

A mixture of ethyl 1-(4-fluorophenyl)-5-t5-(methylthio)-2-thienyl]pyra2ole-3-carboxvlate 12 1 n\ «nH 
so d.um methoxide (895 mg) in formamide (10 ml) was stirred at lOO'c for 1 hoS wa^ wf added to Z 
reac^on m,xture, and the precipitates were collected, washed with water, and dXdJ^^aLoToX c-^^tals 

of 1 -(4-fluorophenyl)-5-[5Kmethylthio)-2-thienyl]pyrazole-3-carboxamide (1 6 a) 
mp : 132-140 C 

IR (Nujol) : 3500. 3300. 3200, 1700, 1665. 1600. 1510 cm"' 
S5 Mass (m/z) : 333 (M*) 

thatIf'E>!Zr?8""'""'' '""'^ ^^■'^ to « "tanner to 
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Example 39 

1)5-[5-{Methylthio)-2-thienyl]-1-(4-nitrophenyl)pyra2ole-3-carboxamide. 

IR (Nuiol) : 3350. 3180. 1675, 1595, 1520 cm ' 
s 2) ! TFluorophenyO-S-LMN-fo^^^ 

mp: 222-224° C 

IR (Nujol) : 3500, 3430, 3200. 1660. 1615. 1510 cm 
Mass (m/z) : 338 (M*) 

3) 5-(4-Aminophenyl)-1-(4-fluorophenyl)pyrazol©-3-carboxamide. 

10 mp: 195-199' C 

IR (Nujol) : 3500, 3360. 3200. 1675. 1630. 1610. 1510 cm 

4) T[4-TN-Formylmethylamino)phenyll-5-(4-tolyl)pyr 

mp: 202-206' C 
,5 IR (Nujol) : 3400, 3200, 1665. 1610. 1520 cm- 
Mass (m/z) : 334 (M*) 

5) 1-(4-nuorophenyl)-5-(4-methoxyph©nyl)pyrazole-3-carboxamide. 

mp : 136-142' C ^ _, 

IR (Nujol) : 3500, 3350, 3200. 1705, 1690. 1665. 1610. 1510 cm 
20 Mass (m/z) : 311 (M'') 

6) 5-(4-Methoxyphenyl)-1 -(4-n(tropheny l)pyrazole-3-carboxam.d©. 

mp : 200-202" C 

IR (Nujol) : 3400. 3170. 1680, 1610. 1595. 1520 cm 
Mass (m/z) : 338 (M*) 

7) 1 .5-Bis(4-methaxyphenyl)pyrazole-3-carboxamide. 

mp: 130-131 'C ^ 
IR (Nujol) : 3450. 3300. 3250. 1675. 1660. 1610. 1515 cm 
NMR (DMSO-d.. S) -.3.75 (3H. s). 3.78 (3H. s). 6.7-7.6 (11H, m) 

Mass (m/z) : 323 (M*) . „ ^ 

8) 5-(4-Acetylphenyl)-1-(4-fluorophenyl)pyrazole-3-carboxam.de. 

mp:>300°C 
IR (Nujol) : 3500. 3420. 1675. 1590. 1510 cm" 

9) 5-(4-cyanophenyl)-1-(4-Fluorophenyl)pyra2ole-3-carboxamide. 

mp: 181-185° C ^ . 

35 IR (Nujol) : 3500. 3350. 2240. 1 660. 1 600. 1 51 0 cm 

Mass (m/z) ; 306 (M*) „ . 

1 0) 1 -(2-FIuorophenyl)-5-[4-(methylthio)pheny l]pyrazole-3-carboxam.de. 

mp: 140-146' C 

IR (Nujol) : 3400, 3300. 1670. 1600. 1500 cm"' 
mp:1 85-187* C 

IR (Nujol) : 3450. 3300, 3150, 1690, 1610, 1510 cm 
NMR (DMSO-ds, 5) : 2.46 (3H. s). 7.0-7.8 (10H. m) 

S"WN-F0^mylm^^^^^ 
mp : 183-1 89 °C 

IR (Nujol): 3350. 3200. 1670. 1655. 1605, 1520 cm ^ 

NMR (DMSO-ds. 5) :^2.47 (3H. s). 3.23 (3H. s). 6.9-7.7 (11H. m). 8.65 (1H. s) 

so Mass (m/z) : 366 (M*) . « ^ 

13)5-[4-(Methylthio)phenyl]-1-(2-nitrophenyl)pyrazole-3-carboxamide. 

mp : 196-199*0 (dec.) 

IR (Nujol) : 3500. 3160, 1690. 1610. 1530 cm 

mp : 278-283 °C (dec.) 
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IR (Nujol) : 3350, 1665, 1600, 1520 cm"' 
Mass (m/z) : 398 (M*) 

1 6) 1 -(2-ChIorophenyl)-5-[4-(methylthio)phenyl]pyrazole-3-carboxamid6. 
mp : 195-201' C 

IR (Nujol) : 3450. 3150, 1690, 1610. 1590 cm-^ 
Mass (m/z) : 343 (M*) 

Example 40 



A mrxture of 1-(4-amlnophenyl)-5-[5-(methylsulfonyl)- 2-thienyl]pyra2ole-3-carbonltrile (1.1 g) and formic 
acid (5 ml) was refluxed for 30 minutes. The mixture was concentrated and the residue was triturated in 
water to give crystals of 1-[4-(formylamino)phenyl].5-[5-(methylsulfonyl)-2-thienyl]pyra2ole-3-carbonitrile (1 1 

g)- 

mp : 152-158° C 
15 IR (Nujol) : 3260, 2250, 1675, 1605. ISIScm^-i 
Mass (m/z) : 372 (M^) 

The following compounds (Examples 41-1) to 41-11)) were obtained according to a similar manner to 
that of Example 40 . 



Example 41 



1 ) Ethyl 1 -[4-(formylamlno)pheny l]-5-(4-toIyl)pyra2ole-3-carboxylate. 
mp : 201-203° C 

25 IR (Nujol) : 3260. 1730. 1690. 1600, 1530 cm"^ 

2) l-[4-(Formylamino)phenyl]-5-(4-methoxyphenyl)pyra2ole-3-carbonitrlle. 
IR (Film) : 3300, 2250. 1690, 1610. 1515 cm"^ 

3) Ethyl 1 -[4-(formylamino)phenyl]-5-[4-(methylthio)phenyl]pyrazole-3-carboxylate 
mp : 190-192° C 

3o IR (Nujol) : 3250, 1730. 1690. 1605. 1520 cm'^ 

4) 1-[4-(Formylamlno)phenyl]-5-t4-(methylsulfonyl)phenyl]pyrazole-3-carbonitrile 
mp: 195-197*0 

IR (Nujol) : 3270. 2240, 1690. 1670, 1605, 1550. 1515 cm'^ 
NMR (DMSO-ds, 5) .3.26 (3H, s), 7.2-8.0 (9H. m). 8.32 (1H. s). 10.48 (1H, s) 
35 Mass (m/z) : 366 (M ) 

5) 1-[2-(Formylamlno)phenyl]-5-[4-(methylsulfonyl)phenyi]pyrazole'3-carbonitrile. 
mp : 109-118 C 

IR (Nujol) : 3330. 2250. 1700, 1600. 1520 cm-^ 
Mass (m/z) : 366 (M*). 338 

40 6) 1-[4-(Formylamino)phenyl]-5-[4-(methylthlo)phenyl]-3-(trifluoromethyl)pyrazole. 
mp : 134-135 C 

IR (Nujol) : 3370. 1700. 1605. 1530 cm"^ 
Mass (m/z) : 377 (M*) 

7) 1-[4-(Formylamino)phenyl]-5-[4-(methylsulfonyl)phenyl]-3-(trifluoromethyl)pyra2ole 
45 mp : 163-166 C 

IR (Nujol) : 3270. 1680. 1610. 1550, 1520. 1500 cm-^ 
Mass (m/z) : 409 (M*) 

8) 1-[4-(Formylamino)phenyl]-5-[4.(methylsulfinyl)phenyl]-3-(trifluoromethyl)pyra2ole 
IR (Film) : 3270, 1690, 1610. 1525. 1500 cm-^ 

IR (Nujol) : 3380. 1700. 1670. 1605. 1535 cm"^ 
Mass (m/z) : 419 (M*) 

1 0) 3-(Dif luoromethyl).1 -[4-(formy lamino)phenyl]-5-[4-(methy lthlo)phenynpyra20le 
55 mp : 127-131 C 

IR (Nujol) r 3300. 1680. 1670. 1610. 1520 cm'^ 
Mass (m/z) : 359 (M*) 

1 1 ) Ethyl 1 -[4-(formy lamino)pheny l]-5-[4-(methy IsulfonyOpheny l]pyra2ole-3-carboxylate. 
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mp : 214-216' C 

IR (Nujol) : 3270, 1740, 1670. 1605. 1555, 1510 cm"'' 
Mass (m/2) : 413 (M*) 

Example 42 

A solution of 1-[4-(formylamino)phenyl]-5-[5-(methylsulfonyl)-2-thienyI]pyrazole-3-ca^ (1.1 g) in 

N,N-dimethylformamide (3 mi) was added dropwise to a suspension of sodium liydride (60%; 118 mg) in 
N,N-dimethylformamide (2 ml). The mixture was stirred at O'C for 30 minutes. To the mixture was added 
dropwise a solution of iodomethane (0.84 g) in N.N-dimethylformamide (2 ml) at o' C. The resulting mixture 
was stirred at 0* C for 1 hour, poured into an ice-cooled dilute hydrochloric acid, and extracted with ethyl 
acetate. The extract was washed with water, dried over magnesium sulfate, and evaporated in vacuo. The 
residue was recrystallized from ethanol to give crystals of 1-[4-(N-formy!methylamino)phenyll-5-[5- 
(methylsulfonyl)-2-thienyl]pyra20le-3-carbonltrile (1 g). 
mp : 170-173" C 

IR (Nujol) : 2250, 1675, 1600, 1520 cm"' 
Mass (m/z) : 386 (M*) 

The following compounds (Examples 43-1) to 43-12)) were obtained according to a similar manner to 
that of Example 42 . 



Example 43 

1 ) Ethyl 1 -(4-fluorophenyl)-5-[4-(N-formy Imethy lamino)phenyl]pyrazole-3-carboxy late. 

mp : 118-120'' C 

IR (Nujol) : 1715. 1680, 1610, 1515 cm"' 

NMR (CDCI3. 6) : 1.43 (3H. t, J = 7H2), 3.32 (3H. s). 4.46 (2H. q. J=:7H2). 7.0-7,5 (9H, m). 8.55 (1H. s) 

Mass (m/2) : 367 (M*) 

2) Ethyl 1 ■'[4-(N-formylmethylamino)phenyl]-5-(4-toiyl)pyrazole-3-carboxylate. 
IR (Film) : 1720, 1675, 1610, 1515 cm""' 

NMR (CDCI3. 6) : 1.39 (3H, t, J=7Hz), 2.32 (3H, s). 3.28 (3H, s). 4.42 (2H. q, J = 7Hz). 
6.9-7.5 (9H. m), 8.42 (1H. s) 

3) 1-[4-(N-Formylmethylamino)phenyl]-5-(4-methoxyphenyl)pyrazole-3-carbonitrile. 
IR (Film) : 2250, 1680, 1610, 1515 cm"^ 

4) Ethyl l'[4-(N-formylmethylamlno)phenyl]-5-[4-(methylthio)phenyl]pyra2ole-3-carboxylate. 
IR (Film) : 1720, 1680, 1605, 1520 cm'^ 

NMR (CDCI3. 5) : 1.42 (3H. t. J=7H2). 2.47 (3H, s). 3.28 (3H, s). 4.42 (2H. q. J = 7H2), 6.9-7.4 (9H, m). 
8.37 (1H, s) 

5) 1-[4-(N-Formylmethylamino)phenyl]-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carbonitrile. 
Mass (m/z) : 380 (M*) 

6) l-[2-(N-FormylmethyIamino)phenyl]-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carbonltrile. 
mp : 172-173* C 

IR (Nujol) : 2250, 1670, 1600, 1500 cm"'' 
Mass (m/z) : 380 (M*). 352 

7) i-[4-(N-Formylmethylamino)phenyl]-5-[4-(methylthio)phenyl]-3-trifiuoromethyl)pyrazole. 
mp : 142-144' C 

IR (Nujol) : 1680, 1610, 1520, 1500 cm-^ 
Mass (m/2) : 391 

8) l-[4-(N-Formylmethylamino)phenyl]-5-[4-(methylsulfonyl)phenyl]-3-(trifiuoromethyl)pyra2o!e. 
mp : 118-120' C 

IR (Nujol) : 1660, 1610. 1520. 1500 cm""" 
Mass (m/z) : 423 (M*) 

9) i-[4-(N-Formylmethylamino)phenyl]-5-[4-(methylsulfinyl)phenyl-3-(trifluoromethyl)pyrazoie. 
IR (Film) : 1675. 1610. 1520. 1500 cm"' 

1 0) 1 .[4-(N-Formylmethylamino)phenyl]-3-(methyIsulfonyl)-5-[4-(methylsuifonyi)phenyl]pyrazole. 

mp : 146-150' C 

IR (Nujol) : 1675. 1605, 1520 cm*-"" 
Mass (m/z) : 433 (M*) 
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1 1 ) 3-(Dif luoromethyl)-1 -[4-(N-formylmethy lamino)phenyl]-5-[4-{methylthio)phenyl]pyrazole. 
mp : 109-115' C 

IR (Nujol) : 1680, 1605, 1520 cm-^ 
Mass (m/z) : 373 (M*) 

5 12) Ethyl 1 -[4-(N-formylmethyIam]no)phenyl]-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carbox^ 
IR (Nujol) : 1745. 1725, 1680, 1600. 1520 cm"^ 
Mass (m/z) : 427 (M*) 

Example 44 

10 

A mixture of 1-[4-(N-formylmethy(amino)phenyl]-5-[5- (methylsulfonyl)-2-thieny!]pyrazole-3-carbonitnle 
(1 g) and 10% hydrochloric acid (3 ml) in methanol (15 ml) was stirred at 60' C for 3 hours. After cooled, 
the mixture was filtered and the filtrate was concentrated in vacuo. The residue was washed with ethanol to 
give crystals of l-[4-(methylamino)phenyl]-5-[5-(methylsulfonyl)-2-thienyl]pyra20le-3-carbonitrile hydrochlo- 
75 ride (0.89 g). 
mp : 205-207' C 

IR (Nujol) : 2600. 2450. 2250. 1510 cm-^ 

NMR (DMSO-dG, 5) : 2.76 (3H, s). 3.33 (3H. s). 6.77 (2H. d. J = 8Hz), 7.26 (2H, d, J = 8Hz), 7.43 (1H. d, 
J = 3Hz). 7.72 (1H. s), 7.78 (1H. d. J = 3Hz) 
20 Mass (m/z) : 358 (M*) 

The following compounds (Examples 45-1) to 45-14)) were obtained according to a similar manner to 
that of Example 44 . 



25 Example 45 

1 ) i-(4-Fiuorophenyl)-5-[4-(methylamino)phenyl]pyrazole-3-carbonitrile hydrochloride, 
mp : 189-191" C 

IR (Nujol) : 2650, 2450, 2250. 1510 cm"' 
30 NMR (DMSO-de. 6) :^2.73 (3H. s), 6.8-7.5 (9H. m) 
Mass (m/z) : 292 (M*) 

2) 1 -[4-(Methylamino)phenyl]-5-(4-tolyl)pyrazole-3-carbonitrile hydrochloride, 
mp : 199-20rC 

IR (Nujol) : 2600. 2450. 2250. 1610. 1520 cm"^ 
35 NMR (DMSO-d5, 5) : 2.29 (3H. s). 2.76 (3H, s). 6.9-7.4 (9H, m). 7.62 (2H, s) 
Mass (m/z) : 288 (M*) 

3) 1-[4-(Methylamino)phenyl]-5-[4-(methylsulfonyl) phenyl]pyrazole-3-carbonitrile hydrochloride, 
mp : 218-221 *C 

IR (Nujol) : 3450, 2650. 2460. 2250. 1600. 1510 cm-^ 
40 NMR (DMSO-ds, 5) : 2.70 (3H. s). 3.25 (3H, s). 5.46 (2H. s). 6.5-8.0 (9H. m) 
Mass (m/z) : 352 (M*) 

4) 1 -[4-(Methylamino)phenyl]-5-[4-(methylthio)phenyl]pyra2ole-3-carbonitrile hydrochloride, 
mp : 113-120' C 

IR (Nujol) : 3400. 2650. 2450, 2250. 1600. 1515 cm'^ 
45 NMR (DMSO-de. 5) : 2.46 (3H. s), 2.74 (3H. s). 6.57 (2H. s). 6.5-7.4 (9H. m) 
Mass (m/z) : 320 (M*) 

5) 1 -[4-(Methylamlno)phenyl]-5-[4-(methylsulfiny I)phenyl]pyrazole-3-carbonitrile hydrochloride, 
mp : 175-177' C (dec.) 

IR (Nujol) : 2630. 2450. 2250. 1600. 1515 cm"^ 
50 NMR (DMSO-ds. 5) : 2.74 (3H. s). 2.76 (3H, s). 6.53 (2H. s). 6.7-7.8 (9H, m) 
Mass (m/z) : 336 (M*). 319 

6) 1-[2-(Methylamino)phenyl]-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carbonitrile. 
mp : 192-193" C 

IR (Nujol) : 3450, 2250. 1610. 1520 
56 NMR (DMSO-dg . 5) : 2.66 (3H. d. J = 5Hz). 3.22 (3H, s). 5.33 (1 H. q. J = 5Hz). 6.5-8,0 (9H. m) 

Mass (m/z) : 352 (M*) 

7) 1-[4-(MethyIamlno)phenyl]-5-[4-(methylthio)phenyl]-3-(trlfluoromethyi)pyrazole. 
mp : 168-169° C 
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IR (Nujol) : 3400, 1610. 1535. 1500 cm-' 

NMR (CDCi3. 5) : 2.47 (3H. s). 2.84 (3H, s). 6.5-7.3 {9H. m) 

Mass (m/z) : 363 (M") , 

8) 1-[4-(Methylamino)phenyl]-5-[4-(methylsulfonyl)phenyl]-3-(tr^ hydrochloride. 

mp : 200-202" C 

IR (Nujol) : 2725, 2600. 2450. 1600, 1520. 1500 cm"*^ 

NMR (DMSO-d6, 5) : 2.75 (3H, s). 3.26 (3H. s). 6.8-8.0 (9H, m). 8.42 (2H. S) 

Mass (m/z) : 395 (M*) . .v . u ^ ^^v.ir..iri^ 

9) 1-[4.(MethyIamino)phenyl]-5-[4-(methylsuIfinyl)phenyl>3-(trlfluoromethyl)p^^^^ hydrochloride. 

mp : 171-172' C 

IR (Nujol) : 2625, 2450, 1500 cm^^ 

NMR (DMSO-dG. 5) :^2.76 (6H, s). 6.8-7.8 (10H. m) 

"mTH^J^SetS^ hydrochloride, 
mp : 209-21 1 ' C 

IR (Nujol) : 2650, 2450. 1600, 1515 cm*"' 

NMR (DMSO-dB. 5) :^2.74 (3H. s). 3.26 (3H. S). 3.35 (3H. s), 6,7-8.0 (9H. m) 
Mass (m/z) : 405 (M*) 

1 1 ) 3-(Dif luoromethy l)-1 -[4-(methy lamino)phenyl]-5-[4-(methylthio)pheny l]pyrazole 
mp : 128-129" C 

IR (Nujol) : 3360. 1610, 1530 cm^^ 

NMR (CDCb, 5) : 2.47 (3H. s), 2.84 (3H. s). 6.4-7.2 (10H, m) 

Mass (m/z) : 345 (M*) . « 

12) N-Methyl-1-[4-(methylamino)phenyl]-5-[4-(methylsulfonyl)phenyl]pyrazole-3-carboxamide. 

mp : 187-188* C 

IR (Nujol) : 3400, 1670. 1650, 1610. 1560, 1525 cm ' . 
NMR (CDCI3. 5) : 2.86 (3H, s), 2.92 (3H. d. J =5Hz). 3.06 (3H, s). 4.03 (1H. s). 6.5-8,0 (10H. m) 

Mass (m/z) : 384 (M*) ^ . . 

13) N.N-Dimethyl-1-[4-(methylamino)phenyl]-5-[4-(methy!sulfonyl)phenyl]pyrazole-3-carboxamide. 

mp : 204-205° C 

IR (Nujol) : 3420, 1620, 1530 cm"' 

NMR (CDCI3. 5) : 2.86 (3H, s), 3.07 (3H, s), 3.14 (3H, s). 3.44 (3H, s). 4,00 (1H, s), 6.4-8.0 (9H. m) 

Mass (m/z) : 398 (M*) 

1 4) 1 -[4-(Methylamino)pheny l]-5-[4-(methylsulfonyl)pheny l]py razo!e-3-carboxamide 
mp : 215-216*0 

IR (Nujol) : 3470. 3370. 3160, 1675. 1610, 1530 cm ' ^ ^ 1 nu . -7 n 

NMR (DMSO-ds. B) : 2.69 (3H, d, J = 5Hz), 3.24 (3H. s). 6.07 (1H. q. J = 5Hz). 6.55 (2H. d. J=9Hz), 7.0- 

8.0 (9H, m) 

Mass (m/z) : 370 (M*) 

Example 46 

Ethyl l-[4-(methylamino)phenyl]-5-[4-(methylsulfonyl)phenyl]pyra2ole-3-carboxylate. which was obtained 
according to a similar manner to that of Example 44 , was reacting according to a similar manner to that of 
Example 3 to give i-[4-(methylamino)phe7Jyn^(methylsulfonyl)phenyl]pyrazole.3^arboxylic aad. 

mp : 235-240° C (dec.) 

I'rIoMsSIS:: « oh SVS^H, «. e » „H. s,. e.55 ,2H, 7^5 «H. d. O-SH.,, 7.,7 

(1H. s). 7.53 (2H, d, J = 8Hz). 7.89 (2H. d. J = 8Hz) 
Mass (m/z) : 371 (M*) 

Example 47 

A mixture of l-(4-fluorophenyl)-5-[4-(methyisulfonyl)phenyl]pyrazole-3^art>onltrile (1 g) ammonium 
chloride (0.25 g) and sodium azide (0.24 g) in N.N-dimethylformamide (10 mi) was stirred at 105 C for 10 
hours. The milre was poured into ice-water, and the precipitates were collected washed w.th water and 
recrystallized from a mixture of ethanol and tetrahydrofuran to give crystals of 1-(4.fluorophenyl)-5-[4- 
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(methy!sulfonyI)phenyl]-3-(5-tetrazolyl)pyra2ole (0.71 g). 
mp: 278-279' C (dec.) 

IR (Nujol) : 3150. 1655, 1620, 1600, 1510 cm-i 

NMR (DMSO-de, S) : 3.27 (3H. s), 7.3-7.6 (7H, m), 7.95 (2H. d, J = 8H2) 
5 Mass (m/z) : 384 (M*) 

The following compounds (Examples 48-1) and 48-2}) were obtained according to a similar manner to 
that of Example 47 . 



10 Example 48 

1 ) 1 -(4-Fluorophenyl)-5-[4-(methylthio)phenyl]-3-(5-tetrazolyl)pyra2ole. 
mp : 242-243 (dec.) 

IR (Nujol) : 1605, 1510 cm-^ 
15 NMR (DMSO-ds, 5) : 2.48 (3H. s), 7.1-7.6 (9H, s) 
Mass (m/z) : 352 (M*) 

2) 1-(4-Fluorophenyl)-5-[4-(methylsulfinyl)phenyl]-3-(5-tetrazolyl)pyrazoIe. 
mp : 272-273''C (dec.) 

IR (Nujol) : 1615, 1510 cm"^ 
20 NMR (DMSO-de, 5) : 2.79 (3H, s), 7.3-7.8 (9H. m) 
Mass (m/z) : 368 (M*) 

Example 49 

25 A mixture of ethyl 4-[4-(tormylamino)phenyl]-2.4-dioxobutanoate (6 g) and 4-fluorophenylhydra2ine 
hydrochloride (4.1 g) in acetic acid (30 ml) was stirred at 100* C for 2 hours. The mixture was concentrated, 
and the residue was treated with 10% hydrochloric acid (10 ml) and methanol (40 ml) at 60* C for 2 hours. 
The solvent was evaporated, and the residue was dissolved in water. The obtained solution was neutralized 
and extracted with ethyl acetate. The extract was washed with water, dried, and concentrated in vacuo. The 

30 residue was washed with ethanol to give crystals of ethyl 5-(4-aminophenyl)-1-{4-fluorophenyl)pyra2ole-3- 
carboxylate (3.4 g). 
mp : 158-160" C 

IR (Nujol) : 3450, 3350, 3250, 1720, 1640. 1610. 1510 cm"! 
NMR (CDCI3. 6) : 1 .42 (3H. t. J =7H2), 4.44 (2H. q. J =7Hz). 6,5-7.4 (9H. m) 
35 Mass (m/z) : 325 (M*) 



Example 50 

40 A solution of sodium nitrite (0.26 g) in water (0.3 ml) was added to an ice-salt cooled mixture of 1-(4- 
fluorophenyl)-5-[4-(methylthio)phenyl]-3-pyra2olamine (1 g), acetonitrile (1 ml), sulfuric acid (0.6 ml) and 
water (1.6 mi). The mixture was stirred at 0** C for 30 minutes. The resulting mixture was added portionwise 
to a mixture^ of cuprous bromide (646 mg), sodium bromide (582 mg). hydrobromic acid (1,7 ml) and water 
(3 ml) at 80' C. The mixture was stirred at 8O' C for 30 minutes and extracted with toluene. The extract was 

45 washed with water, dried, and evaporated in vacuo. The obtained residue was purified by column 
chromatography on silica gel (10 g) to give crystals of 3-bromo-1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]- 
pyra20le (0.35 g). 
mp : 98-99 " C 

IR (Nujol) : 1600, 1510. 1680 cm"i 
so NMR (CDCI3. S) : 2.48 (3H, s), 6.49 (1H, s). 6,9-7.3 (8H. m) 
Mass (m/2) : 364 (M*) 



Example 51 

55 

A mixture of 4-bromo-1-(4-fluorophenyl)-5-[4-(methylthio)phenyl]pyra2ole (1,9 g) and cuprous cyanide 
(0.7 g) was heated at 200* C for 6 hours. The mixture was extracted with ethyl acetate and the extract was 
concentrated in vacuo. The residue (0.95 g) was purified by column chromatography on silica gel (20 g) 
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*«ng ch^o.or,n V, ^ cv^ o, ,,«,uo.oph.n,l)-H^™«^'»*H«nV»y-°'e-4-carbon«rl,e 



(0.95 g). 

mp : 122-123' C 

IR (Nujol) : 2230. 1600. 1505 cm" ^ v 

NMR (CDCls. 5) : 2.50 (3H. s). 7.0-7.8 {8H. m). 8.00 (1 H. s) 
Mass (m/2) : 309 (M*) 



Example 52 



10 



15 



20 



25 



30 



35 



40 



[4-{methylthio)phenyI]pyrazoIe (1.3 g). 
mp: 85-87" C 

IR (Nujol) : 1600, 1510 cm ' 
Mass (m/z) : 364. 362 

Example 53 



53 



Example 54 

3-(Methylthio)-5-l4-(methylthio)phenyil-1-(4-nitrophenyl)pyrazole. 



mp : 71-73 C 
IR (Nujoi) : 1596, 1515, 1500 cm 
Mass (m/z) : 357 (M*) 



Example 55 



.5 chioride (0.63 g) in pyridine (5 m.) organic layer was separated, washed 

residue was dissolved in a mixture of ethyl ^^"^^^"J^^'^^^ crystellized from ethanol to give 1-(4- 
with water, dried, and concentrated m vacuo, ^he residue was crysw 
fCophenyl)-5-[4-metliylsulfonyIarnino)phenyl]pyrazole-3-carbon,tnle (0.19 g). 



mp : 202-205 C 
^« m /Mirinh • 3160 2250, 1615. 1510 cm' 

" NMR^DMSO a) :3:05 (3H. s). 7.1-7.5 (9H. m). 10.06 (1H. s) 
Mass (m/2) : 356 (M ), 277 



56 Example 56 

A mixture ui • " - • 

methyl iodide (0.69 g). and potassium 
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^!?' -If '^^ extracted with ethyl acetate. The extract was 

7^Tnn"^- ^f;- '^^^ -The residue (1 g) was purLd by column 0^0^09- 

raphy on silica gel (15 g) eluting with chloroform, ^ 

mp : 200-202*0 

IR (Nujol) : 2250. 1620. 1500 cm-^ 

NMR (DMSO'ds, 5) : 2.11 (6H. s). 3.21 (3H. s), 6.7-7.9 (8H. m) 

Mass (m/z) : 384 (M*) 

(0.44 g) was Ob- 

tamed from the second eluate. ^ 
mp : 192-193" C 

IR (Nujol) : 3450, 2250, 1620. 1530 cm-^ 



70 
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25 



30 



Example 57 

A m,')cture of 1-(4-fluorophenyl)-3-(methylthio)-5-[4-(methylthio)phenyl]pyrazole (0.73 g) 30% hvdroaen 
perox.de (15 ml) and cone, sulfuric acid (2 drops) in acetic acidOO m'l was stirred at eo'C L fh^^^ 
The solvent was evaporated and the residue was dissolved in ethyl acetate. The solution was washed 
successively with an aqueous solution of sodium bicarbonate and water, dried, and cS« 
residue was recrystallized from a mixture of ethyl acetate and ethanol to give crystals of 1 .(4.f lu^^^^^^^ 
3-(methylsuIfonyl)-5-[4-(methylsulfonyI)phenyl]pyra2ole (0 54 □) Y s or i (^Tiuorophenyl) 

mp: 209-210' C 
IR (Nujol) : 1600, 1515 cm""^ 

NMR (DMSO-ds. 5) : 3.26 (3H, s). 3.38 (3H. s). 7.3-8.0 (9H m) 
Mass (m/z) : 394 (M*) 

The following compound (Example 58) was obtained according to a similar manner to that of Example 



57 



35 



40 



Example 58 

mp ^]^Qy^Q^^^^^ 

IR (Nujol) : 1600. 1530. 1500 cm-^ 
Mass (m/z) : 421 



Example 59 



45 



(2 g) and 4.fluorophenylhydra2ine hy- 
drochlonde (1^6 g) ,n acet,c ac.d (10 ml) was refluxed for 5 hours. The solvent was evaporated and the 
res,due was dissolved ,n ethy, acetate. The resulting solution was washed with an aqueous soluton o^ 
sodium bicarbonate, dried, and concentrated in vacuo. The residue (3 g) was piifiS by colln 

(methylthio)phenyl]pyra2ole (1 .3 g) was obtained from the first eluate "oropnenyi, & i4- 

50 IR (Rim) : 1600. 1510 cm"' 

NMR {CDCI3, 5) : 2.44 (3H. s). 4.64 (2H. s), 6.49 (1 H. s), 6.8-7 3 (8H m) 
Mass (m/z) : 332 (M ) ^ • / 

the 3^;,,"^^^^^^^^^^ acetate (0.6 g) was obtained from 

55 IR (Film) : 1740. 1600. 1515 cm-^ 

NMR (CDCIs. 5) : 2.11 (3H. s). 2.44 (3H. s). 5.14 {2H. s). 6.46 (1H. s). 6.8-7.3 (8H. m) 
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Example 60 



A solution of acetyl chloride (0.48 g) in ethyl acetate (10 ml) was added dropw.se to an ice-cooled 
solution of i.(4.fluorophenyl)-5-[4-(methylthio)phenyl]pyra20l-3-ylmethylamine (1.6 g) and t^'.^thvlamme ( g) 

5 in ethyl acetate (50 ml). The mixture was stirred at 5 C fori hour, washed successively v^th diute 
hydmchlo'^aSj. a solution of sodium bicarbonate and water, dried, and concentrated in vacuo. A rn.xture 
'r the above residue (2.5 g) containing N-{1-(4-fluorophenyl)-5-[4-(methylth.o)phenyl] pyrazol-3- 
leThyl}acetamide and m-chloroperbenzoic acid (2.8 g) in dichloromethane (50 ml) was st,rred at room 
temoSre overnight. The mixture was washed with a solution of sodium bicarbonate and concentrated m 

,0 ITurnrSa, powder (2.1 g) containing N-0-<^-«--P^-vO-5-[4-(meth^ 

3-ylmethyl}acetamide was added ethanol (40 ml) and cone, hydrochloric acd (15 m^. The mixture was 
refluxed fo 7 hours and concentrated to dryness. The residue was dissolved in water, then the solution was 
made basic with sodium hydroxide and extracted with ethyl acetate. The extract was washed w,th water 
drfed and concentrated in Jacuo. The obtained residue (1-4 g) was purified by column chromatography on 

,5 silica gel (100 g) eluting with a mixture of chloroform and methanol (10:1) to give crystals of i-(4- 
fluorophenyl)-5-[4-(methylsulfonyl)phenyl]pyrazol-3-ylmethylamine (1 .0 g). 

mp : 150-152" C 

IR (Nuiol) : 3380, 3300. 1600. 1510 cm"' . , = /«u ™^ vat h l-SHzi 

NMR (CDC13. 5) : 1.85 (2H. s). 3.07 (3H. s). 3.99 (2H. S). 6.57 (1H. s). 7.0-7.5 {6H. m). 7.87 (2H. d. J-8Hz) 

20 Mass (m/z) : 345 (M*) 



Claims 

25 1. A compound of the formula : 



W 



r ^1 [II 

wherein is aryl which may be substituted with substituent(s) selected from the group consisting o lower 
Ilky halogen ower alkoxy. lower alkylthio. lower alkylsulfinyl, lower alkylsulfonyl, hydroxy, lower alkylsul- 

nltro amino, lower alkylamino. acylamino and lower alkyl(acyl)amino: or a heterocyclic group: 
r" isT^drog^n; methyl substiiuted with amino, lower alkylamino. halogen or acyloxy; acyl; acylammo: 
cyano; halogen; lower alkylthio; lower alkylsulfinyl; or a heterocyclic group; and ,,w„,„n,inn 
R3 is aryl substituted with lower alkyl. lower alkylthio, lower alkylsulfinyl. halogen, ammo, lower alky^n^'no 
acy^aml. lower alkyl(acyl)amino. lower alkoxy. cyano. hydroxy or acyl; or a heterocyclic group which may 
be substituted with lower alkylthio. lower alkylsulfinyl or lower alkylsulfonyl: 
provided that 

''5 when is carboxy, esterified carboxy or tri(halo)methyl, 

Then R3 is aryl substiUited with lower alkylthio. lower alkylsulfinyl, amino, lower alkylamino, acylarr^mo lowe 
alkyl(acy'amTno. hydroxy or acyl; or a heterocyclic group substituted with lower alkylthio. lower alkylsulfinyl 

R^rLrsuSed With substituent(s) selected from the group consisting of lower alkylthio. lower 
50 alkJLSl Iter llylsulfonyl. hydroxy, lower ^kylsulfonyloxy. nitro. amino, lower aikylam.no. acylamino 
and lower alkyl(acyl)amino; or a heterocyclic group; 
and a pharmaceutioally acceptable salt thereof. 

whtrn'hyd^enTr^^^^^^ with amino, lower alkyla.lno or acyloxy; carbamoyl optionally 

«a TuSuted with'sub?tituent(s) selected from the group consisting of lower alkyl. <=VC.o(bwer)a^^^^^^^^ 
hydroxy; lower alkanoyl optionally substituted with lower alkoxy: a heterocychccarbonyl: acylam.no. cyano. 
halogen; lower alkylthio; lower alkylsulfinyl: lower alkylsulfonyl; or a heterocycl.c group. 
3. A compound according to claim 2, 
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wherein is aryl or a heterocyclic group, each of which is substituted with lower alkylthio, lower 
alkylsulflnyl, or lower alkylsulfonyl. 
4. A compound according to claim 3, 

wherein R3 is aryl substituted with lower alkyltiiio. lower alkylsulfinyl, or lower alkylsulfonyl. 
5 5. A compound according to claim 4, 

wherein R'' is phenyl substituted with halogen, 

R2 is cyano and is phenyl substituted with lower alkylthio. lower alkylsulflnyl or lower alkylsulfonyl 
6. A compound of claim 5, which Is 

l-(4-fluorophenyl)-5-[4-(methyIsuIfonyl)phenyI]pyrazoIe'-3-carbonitrile. 
70 7. A compound of claim 5, which is 1-(4-fluorophenyl)-5-[4-(methylsuifinyl)phenyI]pyrazole-3-carbonitrHe. 
8. A process for preparing a compound of the formula : 



15 



20 



30 



35 



40 



45 




[I] 



wherein R^ is aryl which may be substituted with substituent(s) selected from the group consisting of lower 
alkyi, halogen, lower alkoxy, lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, hydroxy, lower alkylsul- 
fonyloxy. nitro. amino, lower alkylamino, acylamino and lower alkyl(acyl)amino; or a heterocyclic group; 
R2 is hydrogen; methyl substituted with amino, lower alkylamino, halogen or acyloxy; acyl; acylamino: 
cyano; halogen; lower alkylthio; lower alkylsulflnyl; or a heterocyclic group; and 

R3 is aryl substituted with lower alkyI, lower alkylthio. lower alkylsulfinyl, halogen, amino, lower alkylamino, 
acylamino. lower alkyl(acyl)amino, lower alkoxy, cyano, hydroxy or acyl; or a heterocyclic group which may 
be substituted with lower alkylthio. lower alkylsulfinyl or lower alkylsulfonyl; 
provided that 

when R2 is carboxy, esterified carboxy or tri(halo)methyl, 

then R3 is aryl substituted with lower alkylthio, lower alkylsulfinyl, amino, lower alkylamino, acylamino. lower 
alkyl(acyl)amino. hydroxy or acyl; or a heterocyclic group substituted with lower alkylthio. lower alkylsulfinyl 
or lower alkylsulfonyl; or 

R' is aryl substituted with substituent(s) selected from the group consisting of lower alkylthio, lower 
alkylsulfinyl, lower alkylsulfonyl. hydroxy, lower alkylsulfonyloxy, nitro. amino, lower alkylamino. acylamino 
and lower alkyl(acyl)amino; or a heterocyclic group; 
or pharmaceutically acceptable salts thereof, which comprises, 
a) reacting a compound of the formula : 



O O 

3 II II 2 
r''-c-ch2C-r^ [lla] 



or its salt with a compound of the formula : 
R^-NH-NH2 [III] 

or its salt to provide a compound of the formula : 



50 
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N 

1^ 



and/ or 



Air 



[la] 



[lb] 



or its salt, 

in the above formulas, 

R', R2 and are each as defined above, or 
b) reacting a compound of the formula : 



O R O 

11 1 11 - 

h-c-ch-c-r' 



[Ilbl 



or its salt with a compound of the formula : 
R^-NH-NHa [III] 

or Its salt to provide a compound of the formula : 



N 



N 
il 



and/ or 



An 



N 



[Ic] 



[Id] 



or its salt, 

in the above formulas, 

R\ R2 and are each as defined above, or 
c) reacting a compound of the formula : 



O O 



H-C-CH-C-R" 



[lie] 



or its salt with a compound of the fomnula : 
R^-NH-NH2 till] 

or its salt to provide a compound of the formula : 
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75 



or its salt, 

in the above formulas, 

R2 and are each as defined above, or 
d) oxidizing a compound of the formula : 



20 



A 



N 



[ig] 



25 



or its salt to provide a compound of the formula 



30 



35 



[Ih] 



or its salt, 

in the above formulas, 

and R^ are each as defined above, 
Ri is aryl or a heterocyclic group, each of which is substituted with lower alkylthio, and 
Rg is aryl or a heterocyclic group, each of which is substituted with lower aikylsulfinyl or lower 
alkylsulfonyl, or 

e) subjecting a compound of the formula : 



50 




[li] 



or its salt to deesterification reaction to provide a compound of the formula : 
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COOH 



or its salt, 

in the above formulas, 

and are each as defined above, and 

is esterified carboxy, or 
f) reacting a compound of the formula : 



XI 



N 



COOH 



[Ij] 



or its reactive derivative at the carboxy group or a 
metal alkoxide to provide a compound of the formula : 



salt thereof with an amine, or formamide and alkali 



N 



[Ik] 



or its salt. 

in the above formulas, 

5 St ":ro,rH? — ' ^^n*. ^ .-p cons.,., », 

alkyl. aryl, cyclo(lower)alkyl and iiydroxy; 
or N-contalning heterocycliccarbonyl, or 
g) subjecting a compound of the formula : 

O 

T?3 CNH^ 



IK 



N 



lli] 



or its salt to dehydration reaction to provide a compound of the formula : 
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C5N 



[Im] 



or Its salt, 

in the above formulas, 

and are each as defined above, or 
h) reducing a compound of the formula : 



4 



Y 



N 



20 ^ 



25 or its salt to provide a compound of the formula : 

4 



[In] 




[lo] 



or its salt, 

in the above formulas, 

R^ and are each as defined above, 

Rl is carbamoyl which may be substituted with lower alkyl. and 
40 R§ is aminomethyi which may be substituted with lower alkyl, or 
i) reacting a compound of the formula : 



R"^ COOH 



N " 

50 R-^ 

or Its reactive derivative at the carboxy group or a salt thereof with a compound of the formula • 
CH2(COOR^)2 [IV] 



and then subjecting the resultant product to hydrolysis reaction to provide a compound of the formula ; 
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or its salt, 

in the above formulas, 

and are each as defined above, and 
R* is lower aikyi, or 

j) reacting a compound of the formula : 

O 

r"^ cch. 




[Ip] 



or its salt with a compound of the formula : 
R*-OH [V] 

to provide a compound of the formula : 

O 

3 " 

CCH^OR 




[ig] 



or its salt, in the above formulas, 

R\ R3 and R* are each as defined above, or 

k) reacting a compound of the formula : 




[Via] 



or its salt with a nitrite compound to provide a compound of the formula : 
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r3 



10 



k 

or its salt, 

in the above formulas, 

Ra is aryl which may be substituted with substituent(s) selected from the group consisting of lower alkyi, 
halogen, lower aikoxy, lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, hydroxy, lower alkylsul- 
fonyloxy, nitro, lower alkylamino, acylamino and lower alkyl{acy!)amino; or a heterocyclic group; and 

is as defined above, or 
I) oxidizing a compound of the formula : 

20 3 2 



15 



25 N 

k 



30 or its salt to provide a compound of the formula : 



3 2 
r"* R"^ 



35 



k 

40 C 



or its salt, 

in the above formulas, 

Rb is aryl substituted with lower alkylthio, 

Rj is aryl substituted with lower alkylsulfinyl or lower alkylsulfonyl, and 

R2 and R^ are each as defined above, or 
m) reducing a compound of the formula : 



45 



50 



3 2 
R"* R'^ 



55 N 
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or its salt to provide a compound of the formula : 



k 



tlv] 



or its salt, 

In the above formulas, 

Rj is ary! substituted with nitro, 

Ri is aryl substituted with amino, and 

R2 and are each as defined above, or 

n) subjecting a compound of the formula : 




its salt to acylatlon reaction to provide a compound of the formula : 




[Iw] 



or its salt 

in the above formulas, 

R} is aryl which may be substituted with substituent(s) selected from the group consisting of lower alkyl, 

halogen, lower alkoxy, lower alkylthio, lower alkylsulfinyl. lower alkylsulfonyl, lower alkylsulfonyioxy, n.tro, 

acylamino and lower alkyl(acyi)amino; or a heterocyclic group; 

R| is acylamino, and 

R3 is as defined above, or 

o) subjecting a compound of the formula : 
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w 



75 



20 



30 



35 



40 



45 



r2 

XT 



[IX] 



N' 



or its salt to alkylation reaction to provide a compound of the formula : 




[ly] 



or its salt, 
25 in the above formulas, 

Rg Is aryl substituted with amino or acylamino, 

Rh is aryl substituted with lower aikylamino or lower alkyl(acyl)amino. and 
R2 and are each as defined above, or 
p) subjecting a compound of the formula : 



or its salt to acylation reaction to provide a compound of the formula : 




[1-2] 



60 

or its salt, 

in the above formulas, 

is aryl substituted with amino, 
55 R^ is aryl substituted with acylamino. and 
R' and R^ are each as defined above, or 
q) subjecting a compound of the formula : 
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r3 r2 



[1-3] 

k 

or its salt to acylation reaction to provide a compound of the formula : 



[1-4] 



or its salt. 

in the above formulas, 

is aryl substituted with amino, 
R' is aryl substituted with acylamlno. and 
R2 and R- are each as defined above, or 
r) subjecting a compound of the formula : 



[1-5] 



or its salt to alkylation reaction to provide a compound of the formula : 



[1-6] 

il 



or Its salt, 

in the above formulas. 



U I U IX-' V**-"-' » w . w 

Ri is aryl subsUtuted with amino or acylamino. 
Rf is aryl substituted with lower alkyiamino or lower alkyl(acyi)amino. and 
R^ and R2 are each as defined above, or 
s) subjecting a compound of the formula : 
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\ 



i 



N 

li 



N 



[1-7] 



10 



15 



20 



or its salt to deacylation reaction to provide a compound of the formula : 



N 



N 



[1-8] 



25 



30 



or Its salt. 

In the above formulas, 

Rj is aryl substituted with acylamino or lower alkyl(acyl)amino. 
Rl is aryl substituted with amino or lower alkylamino, and 
R2 and are each as defined above, or 
t) subjecting a compound of the formula : 



35 



g 



[1-9] 



40 



45 



or Its salt to deacylation reaction to provide a compound of the formula : 

«2 



[I-IO] 



50 



55 



or its salt. 

In the above formulas, 



R| is aryl substituted with acylamino or lower aIkyl(acyl)amino, 
Rg is aryl substituted with amino or lower alkylamino, and 
R^ and R^ are each as defined above, or 
u) reacting a compound of the formula : 
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[Ira] 



10 



15 



20 



or Its 



salt with a azide compound to provide a compound of the formula : 




[I-ID 



or its salt, in the above formulas, 

and are each as defined above, or 
25 v) reacting a compound of the fomnula : 



30 




[VI] 



35 



40 



45 




[1-12] 



50 



or its salt 

In the above formulas, 
X is halogen, and 

and P? are each as defined above, or 
w) reacting a compound of the formula : 



55 
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N 



[1-12] 



10 



or its salt with cuprous cyanide to provide a compound of the formula : 



75 



20 



25 



CN 




N 



or its salt, in the above formulas, 

and R3 are each as defined above, or 
x) reacting a compound of the formula : 



N 



[Im] 



30 




N 



N 



[1-13] 



or its salt with halogen to provide a compound of the formula : 



40 




[1-12] 



45 

or its salt, in the above formulas. 

H\ R3 and X are each as defined above, or 

y) reacting a compound of the fonnula : 

50 

• o 

3 " 1 2 
R -CCH=C-R'^ [VIII 

55 

or its salt with a compound of the formula : 
R^-NH-NHz [III] 

or its salt to provide a compound of the formula : 
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and/ or 



N 



[Ibl 



15 or its salt, in the above formulas, 
is lower alkylthio, and 

Di ^2 R3 are each as defined above. ^. ♦ ^oo«r^jo*;r.n 

9 A pharmaceutical composition comprising a compound of claim 1. as an acfve .ngred.ent. .n assoc.at.on 
with a pharmaceutically acceptable, substantially nontoxic earner or excpient. 
30 10. A compound of claim 1 for use as a medicament. manufacture of a 

11 iup of a comoound of claim 1 or its phannaceutically acceptable salt for the manuracture or a 
Llia^entL Zape^^^^^^^^^^ of inflammatory conditions, various pains, collagen d.seases, auto.m- 

mune diseases or various immunity diseases. 
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